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Description 

Technical Field 

[0001 ] The present invention relates to a printing sys- 5 
tern that allows a plurality of Information processing de- 
vices including workstations and personal computers in- 
terconnected by a network to share a printer. 

Background Art 

[0002] Recently, a local area network (LAN) and a 
wide area network (WAN) have become widespread in 
the fields of workstations and personal computers. With 
this trend, a print server that allows plural workstations, 
personal computers, or wordprocessors (hereafter re- 
ferred to as clients or terminal devices) to share a printer 
is becoming important in reducing installation cost and 
space. 

[0003] A conventional printing system is constituted 
by print servers 15* and 16* for controlling a printer ^T 
and 19* respectively which are shared by clients 1T, 12', 
and 1 3' as shown in FIG. 34 for example. In such a con- 
stitution, printing by the printer 17* for example is per- 
formed by a following procedure. 
[0004] First, clients 11* through 13* send document 
data indicative of print contents of a document to the 
print sen/er 1 5' to request the print server 1 5' for printing. 
It is assumed here that the document data is composed 
of a print command string for describing the print con- 
tents of characters, graphics, and images for each doc- 
ument page. This print command string is also called a 
PDL (Page Description Language). 
[0005] Receiving the document data from the clients 
11* through 13', the print server 15' performs the follow- 
ing processing. First, the print server 1 5* stores the doc- 
ument data Into a file called a spool in the print server 
1 5*. Next, the print server 1 5* reads the stored document 
data and sends the same to the printer 17' for printing. 
Then, the printer 17' processes the received document 
data to print the processed document data on paper. 
[0006] The above-mentioned print control technology 
is disclosed in US-A-5 303 336 for example. Technolo- 
gies for reprinting in a print server when a trouble such 
as paper jamming in a printer occurs in such a printing 
system as mentioned above are disclosed in Japanese 
Patent Nos. JP 3 155 94 and JP 3 224 778, for example, 
[0007] However, these disclosed technologies 
present following problems in trouble-shooting printer 
failures. 

[0008] In print recovery by use of a printer that failed, 
a print recovery operation subsequent to a failed page 
can be performed by the technology disclosed in Japa- 
nese Patent No. JP 3 1 55 974 or JP 3 224 778. Namely, 
the print server or the printer edits the original PDL doc- 
ument into the PDL document subsequent to the failed 
page (hereafter, this edit processing is referred to as 
page extraction processing or simply as page extrac- 



tion). Reprinting this edited document effects print re- 
covery. However, in printing In an open environment, dif- 
ferent page extraction processing operations are re- 
quired for various types of PDL, which requires many 
development processes for these processing opera- 
tions, making it hard to realize the printing in an open 
environment. 

[0009] In print recovery by use of an alternative printer 
for the printer that failed, if the altemative printer and the 
printer that failed have different PDL types, the print re- 
sult on the altemative printer cannot be ensured, failing 
print recovery. 

[0010] The above-mentioned conventional technolo- 
gies also generate needs for job display and edit and 
job assortment and distribution for a document stored 
in the spool of a print server. In the job display and edit, 
the document stored in the spool is displayed (including 
such operations as scrolling, specific page display, lay- 
out display and search display by character string) to a 
client and edited (including such operations as memo 
writing and check mari< aftaching). In the job assortment 
and distribution, documents stored in the spool are as- 
sorted and distributed according to their contents and 
paper sizes for example. However, in the above-men- 
tioned conventional technologies, performing the job 
display and edit and the job assortment and distribution 
require separate job display and edit processing opera- 
tions and separate job assortment and distribution 
processing operations for various PDL types. Therefore, 
these processing operations require many development 
processes, making it hard to realize these processing 
operations. 

Disclosure of Invention 

[001 1 ] it is therefore an otiject of the present invention 
to provide a printing system forfacllltating printing failure 
recovery processing by use of an arbitrary printer in- 
stalled in the system. Another object of the present in- 
vention from the different point of view is to provide a 
printing system capable of substantially reducing the 
number of processes for developing the capabilities of 
realizing job display and edit processing and job assort- 
ment and distribution processing. 
[0012] According to the present Invention and in order 
to achieve the above-mentioned objects, there is pro- 
vided a printing system as defined in the appended in 
dependent claim 1. 

[0013] According to a preferable aspect of the inven- 
tion, the print server has a print job pool for temporarily 
holding the first print job until the document according 
to the first print job has been completed. If a printer fail- 
ure occurs, the print server reads the first print job from 
the print job pool for reprinting. To be more specific, the 
print server reconstructs the first print job read from the 
print job pool Into a print job of standard document for- 
mat composed of a document subsequent to a failed 
page. The reconstructed print job is executed in a pro- 
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cedure similar to that of a normal print job. 
[0014] According to anotlier aspect of the invention, 
the print server has a interaipt print executing means for 
receiving a third print job of another standard document 
fomiat while executing the printing operation based on 
the first print job, discontinuing the execution of the first 
print job, and executing a printing operation based on 
the third print job. Upon detection of the end of the print- 
ing operation based on the third print job, the interrupt 
print executing means restarts the printing operation 
based on the first print job. Preferably, In restarting the 
first print job, the interrupt job executing means extracts 
a document composed of unprinted pages from the first 
print job, generates a print job composed of unprinted 
page data, and executes a printing operation based on 
a print job composed of the generated unprinted page 
data. 

[0015] According to still another aspect of the inven- 
tion, the terminal device is provided with a Job assort- 
ment and distribution means for dividing the first print 
job Into plural divided jobs according to an instmction 
given by the user, assigning a printer to each of the di- 
vided jobs for printing that job, and distributing the divid- 
ed jobs to the print server that controls the correspond- 
ing printer. The print server is provided with a definition 
file for defining a criterion for dividing one document into 
plural portions and information for relating each of the 
divided portions with a printer for printing that portion 
and a job assortment executing means for dividing a 
print job transferred from the terminal device into plurai 
partial jobs according to the definition in the definition 
file, relating each of the divided partial jobs to a printer, 
and redistributing each partial job to the print server that 
controls the printers for printing based on the partial 
jobs. The print server to which each partial job has been 
distributed concunrently executes the distributed partial 
jobs for printing. 

[001 6] According to yet another aspect of the present 
invention, the print jobs transferred to the print server 
are sequentially accumulated in a document file queue. 
Each terminal device has a job search request means 
for requesting the print server to search the document 
file queue for a print job indicated by the user. In addi- 
tion, the print server has a job search transmitting 
means for transferring the print job from the document 
file queue based on the search request to the requesting 
temninal device. Further, the terminal device displays 
the print job transferred from the print server through a 
job display and edit means edits the print job as instruct- 
ed by the user, and retransfers the edited print job to the 
print server through an edited job transfer means. Then, 
the print server executes the retransfenred print job in a 
manner similar to that of a normal print job. 



Brief Description of Drawings 
[0017] 

5 FIG. 1 is a system block diagram illustrating a con- 
stitution of a printing system to which the present 
invention is applied; 

FIG. 2 is a block diagram illustrating an example of 
a constitution of an information processing appara- 
10 tus for use as a client, a print server, and a distrib- 
uted print control server; 

FIG. 3 is a block diagram illustrating an example of 
a hardware constitution of a printer; 
FIG. 4 is a functional block diagram illustrating a 
15 functional constitution of a client practiced as a first 
prefenred embodiment; 

FIG. 5 is a functional block diagram illustrating a 
functional constitution of a print server in the first 
preferred embodiment; 
20 FIG. 6 is a diagram illustrating a file constitution of 
a print job file; 

FIG. 7 is a diagram illustrating a data structure in- 
dicative of a constitution of device information in a 
print job; 

25 FIG. 8 is a diagram illustrating a data structure of a 
standard document file of type 2 provided as a data 

file; 

FIG. 9 is a diagram illustrating a data structure in- 
dicative of constitution of page data; 

30 FIG. 10 is a diagram illustrating a data structure in- 
dicative of a constitution of page content data; 
FIG. 11 is a flowchart indicative of a flow of print 
processing In the print sen/er; 
Fl G. 1 2 is a flowchart indicative of a flow of process- 

35 ing in a first converting module; 

FIG. 1 3 is a flowchart indicative of a flow of process- 
ing by a print recovery service of a spooler capability 
extension service; 

FIG. 14 is a functional block diagram illustrating a 
40 f u nctional con stitution of a client practiced as a sec- 
ond preferred embodiment of the invention; 
FIG. 15 is a functional block diagram illustrating a 
functional constitution of a print server In Vne second 
prefenred embodiment; 
45 FIG. 16 is a flowchart indicative of print processing 
by the print server in the second preferred embod- 
iment; FIG. 17 is a flowchart indicative of a flow of 
processing by a first converting module in the sec- 
ond preferred embodiment; 
50 FIG. 18 is a flowchart indicative of a procedure of 
print recovery processing by a print recovery serv- 
ice; 

FiG. 19 is a functional block diagram illustrating an- 
other functional constitution of the print server in the 
55 second preferred embodiment; 

FIG. 20 is a flowchart indicative of print processing 

in the print server shown in FIG. 19; 

FIG. 21 is a schematic diagram illustrafinga relation 
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failure reporting between client and print server; 
FIG. 22 is a schematic diagram illustrating a proce- 
dure of print recovery by use of a same printer; 
FIG. 23 is a schematic diagram Illustrating a proce- 
dure of print recovery by use of an alternative print- 5 
er; 

FIG. 24 is a diagram for describing a user interface 
for searching a printer adapted to necessary spec- 
ifications or an alternative printer; 
FIG. 25 is a diagram illustrating a display example 
of a printer search result; 

FIG. 26 is a diagram illustrating a display example 
of print failure information to be sent to the user of 
a client or a system administrator at occurrence of 
print failure; 

FIG. 27 is a diagram Illustrating a user Interface for 
receiving a recovery instruction from the user; 
FIG. 28 is a diagram illustrating contents of failure 
information In the case where printer and print serv- 
er are Interconnected by a unidirectional interface; 
FIG. 29 Is a diagram Illustrating contents of failure 
information in the case where printer and print serv- 
er are interconnected by a bidirectional interface; 
FIG. 30 is a diagram illustrating contents of infor- 
mation to be given as processing contents of failure 
recovery; 

FIG. 31 is a diagram illustrating an interface for ac- 
cepting a print recovery condition from the user; 
FIG. 32 is a diagram illustrating a method of display- 
ing a candidate list of printers for reprinting; 
FIG. 33 is a diagram illustrating an example of a 
screen for displaying contents of a print job; and 
FIG. 34 is a diagram illustrating a system constitu- 
tion of a conventional printing system. 

Best Mode for Carrying Out the Invention 

[001 8] FIG. 1 1s a diagram illustrating a constitution of 
a printing system to which the present invention is ap- 
plied. The printing system comprises terminal devices 
11^12, and 1 3 that provide clients for generating a doc- 
ument for example and requesting printing of the docu- 
ment (these terminal devices hereafter simply referred 
to as clients), plural printers 17, 18a, 18b, and 19 to be 
shared by the clients 11, 12, and 13, print servers 15 
and 16 for controlling printing operations of theise print- 
ers, a distributed print control server 14, and a network 
10 such as LAN or WAN for interconnecting the above- 
mentioned components. The distributed print control 
server 14 collectively controls all print servers and print- 
ers on ttie network 10. The print sen/ers 15 and 16 are 
connected to spoolers 20 and 21 respectively in which 
document data is stored temporarily 
[0019] Each printer may be connected to the system 
through a local bus of the print server as with the printers 
18a, 18b, and 19, or connected directly to the network 
10 as with the printer 17. Herein, the printers 18a, 18b. 
and 19 that are connected directly to the print servers 



are referred to as server direct-coupled printers and the 
printer 1 7 that is connected to the network Is referred to 
as a network printer. Each printer is controlled by the 
print server 15 or 16. The print procedure itself of the 
printing system shown in FIG. 1 is not especially differ- 
ent fjrom that of the conventional printing system. 
[0020] For the clients 11,12, and 1 3 , the print servers 

15 and 16, and the distributed print control server 14, 
information processing equipment such as personal 
computers and workstations are actually used. FIG. 2 is 
a block diagram illustrating an example of a constitution 
of information processing equipment for use as the cli- 
ent, the print server, and the distributed print control 
server. 

[0021] As shown, the information processing equip- 
ment for use in the present printing system comprises 
an MPU 200, a system bus 201, a ROM 210, a RAM 
211, a keyboard 221, a disk controller 231, a display 
controller 241, a network controller 250, and a printer 
adapter 260. These components are interconriected by 
the system bus 201 . 

[0022] The keyboard 221 is an input device having 
plural input keys, to which a mouse 222, a kind of a point- 
ing device, is connected. The disk controller 331 is con- 
nected to a secondary storage device 232. The display 
controller is connected to a display 242. The networic 
controller 250 is connected to the network 1 0 for per- 
forming communication with other devices connected to 
the networi< 10. 

[0023] It should be noted that, if the Information 
processing equipment shown in FIG. 2 is used as equip- 
ment that less frequently performs interactive input/out- 
put operations with the user like the print servers 1 5 and 

16 and the distributed print control server 14, the key- 
board 221, the mouse 222, and the display 242 may be 
simplified into a user operation panel. Although this low- 
ers the man-rtiachine interface capabilities, the cost 
may be saved. If the information processing equipment 
is used as the clients 11 through 13 and the distributed 
print control server and no local printer needs to be in- 
stalled, the printer adapter 260 may be excluded from 
the constitutjon. 

[0024] FIG. 3 is a block diagram illustrating an exam- 
ple of a hardware constitution of the printers 17, 18a, 
18b, and 19. Each printer is composed of a printer con- 
troller 40 that controls printing according to an instruc- 
tion coming fit>m the print server 15 or 16 and a printer 
engine 41 for actually printing a document onto a sheet 
of paper. The printer controller 40 and the printer engine 
41 communicate each other through an interface called 
a printer engine interface. 

[0025] The printer controller 40 is composed of an 
MPU bus 301, a server Interface (hereafter referred to 
as a server l/F) 302, an MPU 303, a ROM memory 304, 
a secondary storage device 305, a user operator panel 
307, a sub MPU 306, a printer memory controller 309, 
and a RAM 310. 

[0026] The server l/F 302 is a controllerfor performing 
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communication with the printer server, which is a higher 
level device, through an interface called a server Inter- 
face. To be more specific, if, like the printers 18a, 18b, 
and 19, connection is made to the local bus of the print 
server, an interface such as SCSI (Small Computer Sys- 5 
tem Interface), RS232C, RS422, GP-IB (General Pur- 
pose Interface Bus), or Centronix is used. If, like the 
printer 17, connection is made directly to the network 
10, an interface such as HDLC (High-Level Data Link- 
Control), Token-Ring, FDDI (Fiber Distributed Data In- 
terface), or ISDN (Integrated Services Digital Network) 
is used. According to the type of the interface used, an 
appropriate hardware logic of the server l/F section 302 
is installed. 

[0027] The ROM 304 stores a program (I PL) for ini- 
tializing the printer controller 40 and a part of character 

fonts. The RAM 310 stores a control program, the rest 
of the character fonts, a page buffer control table, a print- 
er control table, and other control tables. The RAM 310 
Is also used as a command buffer and a page buffer. 
The control program and the rest of the character fonts 
are downloaded from one of the print server by the 
above-mentioned I PL program and stored in the RAM 
310. It should be noted that the control program and the 
rest of the character fonts may be stored in the ROM 
304 beforehand instead of being stored \n the RAM 310. 
Conversely, ail character fonts may be stored in the 
RAM 310. 

[0028] The sub MPU 306 performs input/output 
processing with the user operation panel 307 and the 
printer engine 308 according to an Instruction given by 
the MPU 303. If the printer is a shuttle printer, the sub 
MPU 306 receives a signal and the like indicative of a 
page start position from the printer engine 41. If the print- 
er is a laser printer, the sub MPU 306 sends an inquiry 
or an instruction to the printer engine 41 or controls the 
procedure for reading the contents of the page buffer to 
the printer engine. 

[0029] The printer memory controller 309 controls the 
processing of reading the contents of the RAM 310 (nor- 
mally, the contents of the page buffer) and, if the RAM 
memory 310 is nrtade of a DRAM, controls a DRAM 
memory refresh operation. The printer memory control- 
ler 309 has a DMA (Direct Memory Access) capability 
to execute the processing of reading data from the RAM 
310 not via the MPU 303. It should be noted that, if the 
printer is a shuttle printer, the contents of the page buffer 
are converted in format to be transferred to the printer 
engine 41. If the printer is a laser printer, parallel-to-se- 
rial converted data is transferred to the printer engine 
41 . The printer memory controller 309 asserts an inter- 
rupt signal to the MPU 303 when one page of data has 
been read from the page buffer during print processing, 
thereby starting page buffer read end interrupt process- 
ing by the MPU 302. 

[0030] The following specifically describes preferred 
embodiments of the invention based on some exam- 
ples. 



[0031 ] FIG. 4 is a diagram illustrating a functional con- 
stitution of the client 11 in a first preferred embodiment. 
In what follows, the description is made by use of the 
client 11 , but the other clients have also the similar ca- 
pabilities. It should be noted that, in the first preferred 
embodiment to be described below, an example in 
which the distributed print control server 14 is not used 
will be described. 

[0032] The client 11 has an application program 400, 
a setup tool 410, a print manager 420, a graphics proc- 
essor 401, a standard document file queue 402. a gen- 
eral printer logical driver 403, a job transfer service li- 
brary 430, and a troubleshooting service 440. 
[0033] The application program 400 includes a word- 
processor, a spreadsheet program, and a graphics pro- 
gram for example, generating a document, graphics, 
and the like (hereafter simply referred to as a document) 
and instructing printing of the generated document. The 
setup tool 410 has an install section 411 for performing 
program installation and uninstallation and registration 
and deletion of various services and an environment 
setting section 412 for setting a network and various pa- 
rameters. 

[0034] The application program 400 requests, by API 
(Application Program Interface) called Gl (Graphical In- 
terface), the graphics processor 401 for printing. The 
graphics processor 401 sequentially receives the docu- 
ment data generated by the application program in the 
Gl interface, converts the received document data into 
a format called type- 1 standard document file (hereafter 
refen^ed to as fos_1, where fos stands for file of standard 
format for devices), and sequentially stores the result 
into the standard document file queue 402. The stand- 
ard document file format denotes a unified standard file 
foHDat independent of printer type. The standard docu- 
ment file has a feature of facilitating job processing 
(printer troubleshooting processing including page ex- 
traction, job display and edit, job assortment and distri- 
bution, automatic assortment, division and parallel print- 
ing» interrupt printing, and so on to be described later) 
on a page basis. Details will be described later. 
[0035] The print manager 420 is GUI (Graphical User 
Interface) for the user or a system administrator to per- 
fonn various control operations on the printer, print serv- 
er and print jobs. To be more specific, the print manager 
has a printer add/delete section 421 for adding a printer 
to the present printing system and deleting a printer, a 
printer control section 422 for controlling the added 
printer, a printer information section 423 for obtaining 
infonnation about the added printer, a print job controller 

424 for controlling a print job, and a spooler controller 

425 for controlling a spooler. 

[0036] The general printer logical driver 403 is a func- 
tional element that receives a type- 1 standard document 
file, generates a PDL document corresponding to each 
printer, and sends the generated PDL document to a 
printer physical driver. As shown in FIG. 4, in the client 
11, the general printer logical driver 403 sends to the 
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graphics processor 401 (as indicated by dotted line in 
the figure) printer physical Information such as paper 
top/bottom and left/right margins, specifications of print- 
er-Installed fonts, and printer device information to be 
described later for example as the physical information 
of the printer to be actually used. Using the received 
printer physical information, the graphics processor 401 
generates a type-1 standard document file. 
[0037] The job transfer service library 430 provides 
capabilities for each processing in the client to access 
each standard document in the standard document file 
queue on the print server to be described later. To be 
more specific, this library provides a job transmitting ca- 
pability 431, a job request and receive capability 432, 
an edited job transmitting capability 433, and a job 
search request capability 434. In response to each re- 
quest from the client through job transfer service library 
430, the job transfer service to be described later on the 
print server executes actual access service to each 
standard document in the standard document file 
queue. 

[0038] It should be noted that a job denotes one unit 
of document that the application program 400 has re- 
quested the print service for printing. In the present em- 
bodiment^ the standard document file is a particular rep- 
resentation of a job. The present embodiment uses two 
types of standard document files, namely a type-1 
standard documentfile which is generated by the graph- 
ic processor 401 and a type-2 standard document file 
(fos_2) which is stored by the job transmitting capability 
433 into the standard document file queue in the print 
server. For example, in a type-1 standard documentfile, 
each page of a print job is represented in a different file 
to facilitate the processing of the graphics processor. In 
a type-2 standard document file, an entire job is repre- 
sented in one file to facilitate access to the standard doc- 
ument file queue. The job transmitting capability 431 has 
a converting capability 437 for converting a type-1 
standard document file read from the standard docu- 
ment file queue 402 into a type-2 standard document 
file. 

[0039] The troubleshooting service capability 440 is a 
GUI portion for the user or system administrator to per- 
fonn, in the client 1 1 , troubleshooting on a printer, a print 
server, or a print job. A term "service" used in this capa- 
bility Is used because the spooler capability extension 
service capability on the print sender to be described lat- 
er uses this troubleshooting service capability 440 when 
the print server has detected various failures, thereby 
requesting the user to take actions for troubleshooting. 
The troubleshooting service 440 communicates with the 
spooler capability extension service on the print server 
via a spooler extension service protocol 405. 
[0040] The troubleshooting service capability 440 has 
a failure notifying section 441 and a print recovery sec- 
tion 442. The failure notifying section 441 receives a fail- 
ure report from the spooler capability extension service 
in the print server and displays the contents of the failure 



report on a monitor, notifying the user thereof. The print 
recovery section 442 performs such processing as dis- 
playing the state of the printer that failed, reprinting, test 
printing, and print job cancellation. In reprint processing, 

5 the user (^n specify which printer is to be used for re- 
printing, the printer that failed or an alternative printer. 
Test printing is a capability of performing a trial printing 
operation before reprinting. Print job cancellation Is a 
capability of deleting the failed job from the print server, 

fo thereby canceling the failed print job. 

[0041] It should be noted that, referring to FIG. 4, a 
division and parallel printing capability 426, an interrupt 
printing capability 427, and a configuration control ca- 
pability 428 of the print manager 420 and a configuration 

1^ contirol capability 443 of the troubleshooting service 
440, a job display and edit capability 407, a job assort- 
ment and disti"ibution capability 408, and a configuration 
conti"ol protocol 406 are used in other embodiments and 
therefore are not especially used in the embodiment de- 

20 scribed hereinafter. 

[0042] FIG. 5 is a diagram illustrating a functional con- 
stitojtion of the print server 15 in the first preferred em- 
bodiment. The following description is made by use of 
the print server 1 5 for the sake of description although 

25 the other print server has the same capabilities. 

[0043] The print server 1 5 has an application program 
500, a graphics processor 501, a job transfer service 
510, a spooler 51 , a standard document file queue 502, 
a spooler 52, a first converting section 503, a second 

30 converting section 504, a general printer logical driver 
505, a spooler 53, a printer control filter 520, a network 
printer contra! filter 530. a printer physical driver 506, a 
network printer control driver 507, a communication pro- 
tocol 508, a spooler capability extension service 540, a 

35 print job pool 54, a print job pool control library 509, and 
a job transfer service library 562. 
[0044] The application program 500 and the graphics 
processor 501 have the same capabilities as those of 
the application program 400 and the graphics processor 

40 401 in the client 11. The application program 500 and 
the graphics processor 501 give a print instruction to the 
print server capability in the computer on which they are 
Installed, The print instruction to be given by an appli- 
cation program installed on the same computer is re- 

45 ferred to as a local printing operation. On the other hand, 
a print instruction to be given by an application program 
installed on another computer connected via network to 
the print server 15 is referred to as a remote printing 
operation. 

50 [0045] The job transfer service 510 provides an actual 
access service in response to an access request from 
the job ti^ansfer service library 430 in the client to the 
standard documentfile queue 502. To be more specific, 
in response to the requests for the job transmission, job 

55 request and reception, job transmission after job editing, 
and job search request from tiie job ti^nsfer service li- 
brary 430 of the client, the job transfer service executes 
job receive and register processing 511, requested job 
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search and transmission 51 2, edited job receive and up- 
date 513, and job search execution 514. 
[0046] The spooler 51 executes input to/output from 
the standard document file queue 502 for the graphics 
processor 501 , the job transfer service 510, and the print 5 
manager 420 in the client. Communication between the 
print manager420 and the spooler 51 may be performed 
directly or via a relay capability section (not shown) in 
the client. 

[0047] The standard document file queue 502 is a 
queue for job storage arranged in a portion before print- 
er output in the print server, sequentially storing ail print 
jobs issued by both the client and the print server in the 
order in which print requests occurred. 
[0048] The spooler 52 sequentially reads jobs from 
the standard document file queue 502 and sends these 
jobs to the first converting section 503. If the fomiat of 
an inputted job is type-1 standard document file {fos_1 ), 
the first converting section 503 converts the inputted 
type-1 standard document file Into a type-2 standard 
documentfile by the converting capability and enters the 
resultant file into the standard document file queue 502 
again. If the type of an inputted job is type-2 standard 
document file (fos_2), the first converting section 503 
outputs the same to the second converting section 504. 
[0049] The second converting section 504 converts 
the received print job of type-2 standard document file 
into a type-1 standard document file and sends the re- 
sultant file to the general printer logical driver 505. The 
general printer logical driver 505 converts the received 
type-1 standard dooumentflle into the PDL format of the 
output printer and outputs Ihe resultantfile to the spooler 
53. 

[0050] If the output printer is the printer coupled with 
a server directly, the spooler 53 sends the received doc- 
ument of PDL format to the printer control filter 520, 
printing the document on the printer via the printer phys- 
ical driver 506. If the output printer Is a network printer, 
the spooler 53 sends the received document of PDL for- 
mat to the networic printer control filter 530, printing the 
document on the network printer via the network printer 
control driver 507 and the communlcafion protocol 508. 
[0051 ] The printer physical driver 506 Is a device driv- 
er for performing Input to/output from with the printer 
coupled with a server directly. By use of this capability, 
the printer physical driver sets such various parameters 
to the printer as single-side/bode-side print mode, dot 
density, paper size, paper supply section, and paper 
eject section, and performs such operations as output- 
ting a PDL-format document to the printer and readirig 
a printer state (such as a failure state). The network 
printer control driver 507 provides the same capabilities 
as those of the printer physical driver 506 to the networic 
printer. 

[0052] The printer control filter 520 has an input/out- 
put section 521 for perfomiing driver open, close, write, 
and read operations on tiie printer physical driver 506, 
a printer controller 522 for controlling the printer by use 



of the input/output section 521, a failure detect and re- 
port section 523 for performing detection and report of 
a failure by use of the input/output section 521 . The net- 
work printer control filter 530 provides the same capa- 
bilities as those of the printer control filter 520 to the net- 
work printer. It should be noted that the capabilities of 
the printer control filter 520 and the network printer con- 
trol filter 530 may be installed in another functional por- 
tion of the print server, thereby removing the printer con- 
trol fitter 520 and the network printer control filter 530 
from the present emtxsdiment. 
[0053] The communication protocol 508 provides ca- 
pabilities of controlling communication protocols such 
as TCP/IP and SPX/IPX. The networic printer control 
driver 530 controls the communication protocol 507 to 
execute communication with the network printer 
[0054] The spooler capability extension service 540 
provides an extended capability to the basic capability 
of print job control in the print server 11. Hence, the 
spooler capability extension service 540 has a failure 
report section 541 for reporting a detected failure to the 
troubleshooting service 440 in the client, a print recovery 
service section 542 for recovering the printing of a print 
job at occurrence of printer failure, and a filter controller 
543 for extending the spooler capability through control 
by the printer control filter 520. 
[0055] Next, the print job pool 54 and the print job pool 
control library 509 will be described. The processing 
subsequent to tiie first converting section 503 is execut- 
ed by converting a print job into a PDL format different 
from the standard docurnent file format. A file of PDL 
fonnat depends on the type of a printer, therefore, it is 
difficult to perform reprocessing on a page basis which 
is performed in recovery from failure. The print job pool 
54 is used as a job storage for storing a print job in stand- 
ard document file format that facilitates reprocessing. 
[0056] The print job pool control library 509 provides 
an interface library for generating and deleting the print 
job pool 54 and adding, taking out, and deleting jobs for 
the print job pool 54. The print job pool 54 corresponds 
to the standard document file queue 502 one to one and 
is generated by the printer add/delete capability 421 In 
the print manager 420 at adding the printer to the print- 
ing system. At deletion of a printer from the printing sys- 
tem, the print job pool is deleted by the printer add/delete 
capability 421. The print Jobs stored in the print job pool 
54 coHBspond to the print jobs In tiie standard document 
file queue one to one. The first converting section 503 
stores a print job taken out of the standard document 
file queue 502 into the print job pool 54 by use of the 
print job pool control library 509. Each print job Is held 
in the print Job pool in Ihe format of type-2 standard doc- 
ument file. It should be noted that retaining each print 
job held in the standard document file queue 502 until 
the entire process of printing property ends, even after 
the end of output to the printer allows the same printer 
troubleshooting capability as mentioned above to be re- 
alized without providing the print job pool conti^oi library 
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509. 

[0057] The Job transfer service library 562 is equiva- 
lent to the job transfer service library 430 of the client 
and therefore has the same capabilities as those of the 
Job transfer service library 430. 5 
[0058] It should be noted that, referring to FIG. 5, a 
division and parallel print executing section 544 and an 
Interrupt print executing section 542 of the spooler ca- 
pability extension service 540, a configuration control 
agent 550, a configuration control protocol 552, and an 
automatic assortment executing section 560 are used 
in another embodiment and therefore not used in the 
embodiment described here. 

[0059] FIG. 6 is a diagram illustrating a data structure 
of a print job. Each print job is composed of a control file 15 
600 for describing control information and a data file 620 
for describing print contents. The control file 600 and the 
data file 620 have names such as "¥spool¥printer 
a¥cfOOOr' and "¥spool¥printer a¥df000r for example, 
where "printer a" indicates the name of printer and 20 
"¥spool¥prlnter a" indicates the standard document file 
queue for the printer a named "¥spool¥printer a." 
"¥spool¥printer a¥cf0001" denotes the first control file 
numbered 0001 In this standard document file queue. 
"¥spool¥printer a¥df000r denotes the first data file 25 
numbered 0001 in the standard document file queue 
''¥spool¥printer a," It should be noted that "0001" is 
equivalent to job ID. 

[0060] The control file 600 describes, as job attribute 
infomnation, a job I D 60 1 (equivalent to the above-men- 30 
tioned "0001") indicative of a serial number of a job, a 
job ID 602 for print job pool indicative of the job number 
of a corresponding print job in the print job pool, a printer 
name 603 indicative of the printer on which the job is 
printed, a host name 604 of the computer that issued 35 
this print job, a user name 605 indicative of the user who 
issued this print job, a job name 606 available when re- 
ferred by the print manager, a destination of notification 
607 of printer failure information about this print job, a 
data format 607 (one of type-1 standard document file 40 
fos_1, type-2 standard document file fos_2, device-as- 
sociated document file fed, or page description larv 
guage PDL) of a data file constituting the print job, a 
general printer logical driver name 609 for a printer to 
be identified by the printer name 603, device information 45 
610 for describing information associated with a printer 
device, a print job state 611 for describing various states 
(also including a display state) of the print job, a job pri- 
ority 612 between plural print queues, a job sequence 
613 in each print queue, a total number of pages 614 of 50 
the print job, a job registration time 615, a print elapsed 
time 616 after registration, the number of printed pages 
61 7, and a corresponding data file name 61 8. In the data 
file name 618, a data file name such as above-men- 
tioned "¥spool¥printer a¥df000 1 " is entered . 65 
[0061] The information held in the print job pool 54 is 
composed of control file infomnation corresponding to 
the control file 600 and data file information correspond- 



ing to the data file 620. For example, if the print job is 
constituted by the control file "¥spool¥printer a¥cf0001 " 
and the data file "¥spool¥printera¥df000r, the print job 
pool 54 holds the control file infomnation having file 
name "¥jobpool¥printer a¥cfOO0 1 " and data file informa- 
tion having file name "¥jobpool¥printer a¥d f0001 ". The 
control file information includes a sequence of informa- 
tion from the job ID 601 held in the control file 600 to the 
number of printed pages 61 7. 
[0062] As shown in FIG. 7, the device information 610 
is composed of a printer device name 701 to be used 
by print jobs (composed of a manufacturer name, a 
printer model number, and so on), a print direction 702 
distinguishing between portrait and landscape, a paper 
size 703 indicative of the size of paper used, an enlarge- 
ment/reduction ratio 704 indicative of ratio of enlarge- 
ment and reduction, a print count 705 indicative of the 
number of prints to be printed in this print Job, a color 
print specification 706 indicative of the color print spec- 
ification of this print job, a single-side/both-side print 707 
indicative whether this print job is to print single-side or 
both-side, a dot density 708 indicative of a dot density 
requested in this print job, a reprint start page 709, and 
a reprint end page 710. The reprint start page 709 in- 
cludes (a) a print start page in the case where reprinting 
is performed by use of the failed printer or an altemative 
printer when a failure occurred, (b) a print start page in 
the case where reprinting is performed after normal end 
of the print Job, and (c) a print start page in the case 
where the print job is moved to the print queue for an- 
other printer before starting printing. 
[0063] FIG. 8 is a diagram illustrating a data stmcture 
of a type-2 standard document file providing the data file 
620. A type-1 standard document file may also be de- 
scribed in the same concept. As shown, the data file 
620, namely a standard document file, is composed of 
header Information 801 associated with this file in its en- 
tirety, document attribute infomnation 802, page data 
803-1 (page 1), 803-i (i-th page), and 803-n (last page) 
constituting the file, document additional information 
804 and 805 about the entire document, and a job end 
record 806, 

[0064] The header information 801 is written with a 
name of print server software for this printing system, a 
print job name, and a page printable area (in unit of 0.01 
mm for example) as this print job in its entirety. The doc- 
ument attribute information 802 is an area in which the 
document attributes shown in the job 1 D 601 through 617 
indicative of the number of printed pages of the control 
file 600 shown in FIG. 6. The job end record 806 Is a 
record for explicitly indicating the end of the print job ac- 
cording to this data file. 

[0065] FIG. 9 is a diagram illustrating a constitution of 
the page data 803-i of i-th page. As shown, the page 
data 803-i includes page header infomnation 901 asso- 
ciated with this page, page attribute information 902, 
page contents data 903, a first edit record 904-1 . a sec- 
ond edit record 904-2, nth edit record 904-n, and a page 
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end record 905. 

[0066] The page header information 901 is written 
with a name of print server software for this printing sys- 
tem, a print job name, a serial number of this page, and 
a paper printable area (in unit of 0.01 mm for example) 5 
of this page. 

[0067] The page attribute information 902 Is an area 
In which the page attribute information for this page is 
written, the page attributes including the printer device 
attributes such as the printer device name 701 through 
the print end page 710 given as the device Information 
610 shown in FIG, 7. 

[0068] Each edit record 904 Is used when the job dis- 
play and edit section 407 reads a standard document 
file, which is a print job, from the standard document file 
queue 502 in the print server for performing an editing 
operation. In this editing operation, when the user writes 
a memo, attaches a marker, and enters a bookmark for 
example, the information associated therewith Is se- 
quentially written to the edit record 904. A result of this 
editing operation is sent to the print server by use of the 
edited job transmitting capability 433 for example. 
[0069] The page end record 907 is a record for explic- 
itly Indicates a page break between the pieces of page 
data 803 (803-1, 803-i, to 803-n). Use of the page end 
record 907 allows the above-mentioned page extraction 
and each of such processing operations to be described 
later as division and parallel printing, interrupt printing, 
job display and editing, job assortment and distribution, 
and automatic assortment to detect page breaks in a job 
without analyzing the page contents data 903. 
[0070] FIG. 10 shows a structure of the page contents 
data 903. As shown, the page contents data 903 Is com- 
posed of a drawing attribute parameter setting section 
and a drawing contents setting section. The drawing at- 
tribute parameter setting section sets the values of var- 
ious drawing attributes parameters at each page head. 
The drawing contents setting section specifies drawing 
contents such as characters, line graphics, surface 
graphics, and images in each page. 
[0071] To be more specific, the drawing attribute pa- 
rameter setting section includes a character drawing pa- 
rameter setting command 1001 for setting font type and 
size for example, a line drawing parameter setting com- 
mand 1 002 for setting line type and thickness for exam- 
ple, a filling parameter setting command 1 003 for select- 
ing a fill pattern for example, an image drawing param- 
eter setting command 1004f6rsettingan image drawing 
parameter such as color Infomiatlon for example, a color 
palette Information setting command 1005 for setting 
color palette information for example, and a background 
mode setting command 1006 for setting transparent/ 
non-transparent for example. 

[0072] The drawing contents setting section, to be 
more specific, includes a character drawing parameter 
setting command 1010, a character string drawing com- 
mand 1011, a line drawing parameter setting command 
1020, a straight line drawing command 1021, a filling 



parameter setting command 1030, a quadrangle draw- 
ing command 1031 , a character drawing parameter set- 
ting command 1040, a character string drawing com- 
mand 1041, an image drawing parameter setting com- 
mand 1050, an image drawing command 1051 , a char- 
acter drawing parameter setting command 1060, and a 
character string drawing command 1061 and so forth. 
[0073] It should be noted that, if any one of the follow- 
ing constitutions is used for the page contents data 903, 
the same can also realized: 

(1) The drawing attribute parameter setting section 
at each page head Is removed for providing a reset 
command to Initialize all drawing attribute parame- 
ters. 

(2) The drawing attribute parameter setting section 
at each page head Is removed. Instead, a pair of 
commands for drawing attribute parameter setting 
are always entered in the drawing contents setting 
section before each drawing command. 

(3) All drawing attribute parameter setting com- 
mands are removed from character, line, and sur- 
face drawing operations. Every time a drawing con- 
tents setting command is used, a drawing attribute 
parameter is specified as its input argument. 

[0074] FIG. 11 Isa flowchart indicative ofa flow of print 
processing In the print server. Here, a document gener- 
ated by the application program 400 In the client 11 and 
a document generated by the application program 500 
in the print server 1 5 are added to the print server 1 5 as 
print jobs to be printed. 

[0075] First, the print server adds the print jobs to the 
standard document file queue 502 (step 1101). Here, 
the document generated by the application program 400 
of the client 11 is registered as a type-2 standard docu- 
ment file and the document generated by the application 
program 500 of the print server 15 is registered as a 
type-1 standard document file. 
[0076] Each print job in the standard document file 
queue 502 is read by the spooler 53 to be outputted to 
the first converting section 503 (step 1102). 
[0077] The first inverting section 503 sequentially 
processes the inputted print jobs (step 1103). The first 
converting section 503 determines the document format 
of each print job as shown in FIG. 12 (step 1201). 
[0078] If the document type is found type-2 standard 
document format, the first converting section 503 stores 
the print job into the print job pool 54. At this moment, 
the capability of the print job pool control library 509 is 
used (step 1202). Next, the print job Is outputted to the 
second converting section 504 (step 1203). 
[0079] On the other hand, if the document format is 
found type-1 standard document fomnat, the first con- 
verting section 503 converts the type of print job from 
type-1 standard document file format into type-2 stand- 
ard document file format (step 1204). Then, the resultant 
print job of type-2 standard document file format is reen- 
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tered in the standard document file queue 502 (step 
1205). 

[0080] Referring to FIG. 11 again, in step 1104, the 
second converting section 504 converts the type of print 
job from type-2 standard document file foimat to type-1 
standard document file format and outputs the resultant 
print job to the general printer logical driver 505. 
[0081 ] The general printer logical driver 505 converts 
the format of the received print job Into the PDL format, 
which Is print instruction contents corresponding to each 
printer to be actually used for printing and outputs the 
resultant print job to the printer control filter 520 or the 
network printer control filter 530 (step 1105). 
[0082] The printer control filter 520 or the network 
printer control filter 530 outputs the print job to the printer 
through the printer physical driver 506 or the network 
printer control driver 507 (step 1106). 
[0083] Then, the printer control filter 520 or the net- 
work printer control filter 530 receives a print result of 
the print job from the printer driver and determines 
whether the result Is normal or not (step 1107). 
[0084] If the print result is found normal, the print job 
is deleted (step 1108). To be more specific, the print job 
is deleted from the print job pool 54 by making use of 
the capability of the print job pool control library 509. 
[0085] If the print result Is found abnormal, a printer 
detailed state including a detailed failure state of the 
printer is detected (step 1109). Next, the job state is up- 
dated based on the printer detailed state (step 1110). In 
the present embodiment, the following job states are 
provided: "pending", "error", "In deletion", "In spool", "in 
printing", "off-line", "out of paper", "print completed", "in 
editing", "in moving", "in recovering" and "waiting for 
printing." "In pending" denotes a state in which the cur- 
rent job is not processed in order when its turn of 
processing in the standard document file queue 502 
comes but a next print job is processed. When the cur- 
rent job is taken out of the "pending" state by the instruc- 
tion of user or the system administrator, that job is again 
put in the state to be processed. The "pending" state is 
provided for executing such processing as job display 
and edit, job assortment and distribution, and automatic 
job assortment In another embodiment to be described 
later. After completion of each of these processing op- 
erations, the print job is taken out of the "pending" state. 
"Error" denotes occurrence of failure during printing of 
the cun^ent print job. "In deletion" denotes that the cur- 
rent job Is being deleted from the standard document 
file queue. "In spooling" denotes the current job is being 
added to the standard document file queue. "In printing" 
denotes that the current job is being printed on the print- 
er. "Off-line" denotes that the current job has been sent 
to the printer but the printer is in offline state. "Out of 
paper" denotes that the current print job has been sent 
to the printer but the printer Is out of paper. "Print com- 
pleted" denotes that the current print job has been sent 
to the printer and fully printed. "In editing" denotes that 
the cun*ent print job In the standard document file queue 



502 is being processed by the job display and edit ca- 
pability 407, the job assortment and distribution capa- 
bility 408, or thejob automatic assortment and executing 
section 560 (the processing by these capabilities will be 

5 described later with reference to another embodiment). 
"In moving" denotes that the current print job in the 
standard document file queue Is being moved to a 
standard document file queue corresponding to another 
printer. "In recovering" denotes that the current print job 

10 In the standard document file queue 502 is being recov- 
ered from the printer failed state and is being reprinted. 
"Waiting for printing" denotes that the current print job 
has already been added to the standard document file 
queue 502 and is waiting for processing. 

15 [0086] After the job state is updated in step 1 1 1 0, the 
failure is reported to the client by use of the failure report 
capability 541 of the spooler capability extension service 
540 and print recovery by use of the print recovery serv- 
ice 542 is executed. In the print recovery processing, 

20 the printer that failed or an alternative printer is used for 
reprinting (step 1112). 

[0087] FIG. 1 3 is a flowchart indicative of a processing 
procedure of the print recovery service 542 of the spool- 
er capability extension service 540. 

25 [0088] The print recovery service 542, if an abnormal 
print state (the "error" print job state) occurs in the print 
processing of the print server, is put in the state waiting 
for a print recovery instruction from the user or the sys- 
tem administrator (step 1301). It should be noted that 

30 the print recovery instmction is issued from the print re- 
covery 442 in the client to the print recovery service 542. 
[0089] Receiving the print recovery instruction from 
the client, the print recovery service 542 determines 
whether the print recovery is to be made on the printer 

35 that failed or an alternative printer (step 1 302). 

[0090] In the fonmer case, the print job stored in the 
print job pool 54 is taken out (step 1303). At this time, 
based on the job ID of the failed print job, the print job 
pool is searched for a corresponding print job to that job 

40 I D. Then, the corresponding print job is taken out of the 
print job pool and manipulated into a print job consisting 
only of the pages subsequent to the reprint start page 
(step 1304). This manipulating processing is called 
page extraction. After the page extraction, this print job 

45 is outputted to the second converting section 504 (step 
1305). 

[0091] In print recovery using an alternative printer, 
the print recover service 542 first takes out the print job 
stored in the print job pool 54 (step 1306). The print job 

50 is taken out by searching the print job pool for a con-e- 
sponding print job based on thejob ID of the failed print 
job. Next, page extraction is performed on the job thus 
taken out to convert the same into a print job consisting 
only of the pages subsequent to the reprint start page 

55 (step 1307). The resultant print job is outputted to the 
standard document file queue for the alternative printer 
(step 1308). The standard document file queue for the 
alternative printer is not always found on the same com- 
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puter on which the print server performing the process- 
ing is installed. Therefore, this standard document file 
queue may be installed on a print server on another 
computer. 

[0092] Thus, the print recovery from the ^iled page 5 
by use of the printer that felled and the print recovery by 
use of an alternative printer can be realized by the print- 
ing in an open environment. In addition, because printer 
troubleshooting is performed based on an integrated 
standard document file rather than depending on vari- 
ous PDL types, the page extraction processing conven- 
tionally prepared for various PDL types may only be pre- 
pared for the standard document file formats. As a re- 
sult, this reduces the number of processes necessary 
for developing the page extraction processing. Further, 
conventionally, the alternative printer must be of the 
same type as the printer that failed or at least support 
the same PDL, limiting the scope of available altemative 
printers. However, in the above-mentioned embodi- 
ment, any printer of a type different from that of the print- 
er that failed and that supports only another PDL can be 
used as an alternative printer. This significantly widens 
the application range of the failure recovery by use of 
an altemative printer. 

[0093] When moving the print job from a printer that 
failed (hereafter refen^ed to as a printer 1 ) to an alterna- 
tive printer (hereafter referred to as a printer 2), attention 
should be given to the following point. Namely, a portion 
common to the printer 1 and the printer 2 must be used 
for a printer physical printable area for printing. This is 
to prevent a print result from being dropped by the al- 
temative printing by the printer 2 if the physical printable 
area of the printer 2 is smaller than that of the printer 1 . 
To support the user in this point, a configuration control 
capability Is used to control the physical printable areas 
of the printers as a part of the print specificatior>s of the 
printers as will be described in detail. 
[0094] It should be noted that, In the present embod- 
iment, two types of standard document files are provid- 
ed, type-1 and type-2. These types may be integrated 
Into either of the types. In this case, the converting ca- 
pability 437 in the job transmitting capability 43 1 , the first 
converting section 503, and the second converting sec- 
tion 504 may be omitted from the constitution, thereby 
enhancing the processing speed. 
[0095] FIG. 14 is a diagram illustrating a functional 
constitution of a client in a second preferred embodi- 
ment of the present invention- Refening to FIG. 14, func- 
tional components similar to those previously described 
with the client shown in FIG. 4 are denoted by the same 
reference numerals. The following describes mainly the 
components different from those of the client shown in 
FIG. 4. It should be noted that the second embodiment 
does not use the distributed print control server 14 
shown in FIG. 1 either. 

[0096] The functional constitution of the client shown 
in FIG. 14 differs from that of the client shown in FIG, 4 
in that the former has a printer logical driver generating 



standard document instead of the standard document 
file queue 402. This difference makes a graphics proc- 
essor 1401, a general printer logical driver 1403, and a 
job transmitting capability 1431 of a job transfer service 
library 1430 function somewhat differently from the cor- 
responding capabilities shown in FIG. 4. 
[0097] The graphics processor 1401 sequentially re- 
ceives documents of Gl interface generated by the ap- 
plication program 400, converts the received docu- 
ments into the API called Dl (Device Interface), and se- 
quentially inputs the converted documents into the 
standard document generating printer logical driver 
1402. 

[0098] The standard document generating printer log- 
ical driver 1402 converts the contents of each document 
received from the graphics processor 1401 through the 
Dl interface into the document of standard document file 
format (hereafter sometimes simply referred to as fos) 
and stores the converted document into the standard 
document file queue 502 in the print server by use of the 
job transmitting capability 1431 of the job transfer serv- 
ice library 1430. Like the first embodiment, standard 
document file format denotes an integrated standard 
format independent of printer type. It should be noted 
that the format of standard document file used here is 
in conformity with the type-2 standard document file for- 
mat described before. 

[0099] The general printer logical driver 1403 is a 
functional element that generates a PDL document cor- 
responding to each printer from the contents of the doc- 
ument written in Dl interface and sends the generated 
document to the printer physical driver. The general 
printer logic driver 1403 provides, to the graphics proc- 
essor 1401 , the physical information about the printer to 
be actually used for printing, for example, top/bottom 
and left/right margins, the spedfications of Installed 
fonts, and the printer device infonnatlon equivalent to 
that shown In FIG. 9 (equivalent to the print device In- 
formation described with reference to FIG. 9). By use of 
these pieces of physical Information, the graphics proc- 
essor 1401 generates a document of Dl interface from 
the document received from the application program 
400. 

[0100] The job transfer service library 1430 differs 
from the job transfer service library 430 shown in FIG. 
4 in that the job transmitting capability 1431 does not 
have the format converting capability of the standard 
document (the converting capability 437 In FIG. 4). In 
the other points, the job transfer service library 1430 has 
the same capabilities as those of the job transfer service 
library 430 of FIG. 4, 

[0101] It should be noted that, of these functional el- 
ements shown In FIG. 14, the division and parallel print- 
ing capability 426, the interrupt printing capability 427, 
and the configuration control capability 428 in the print 
manager 420, the configuration control capability 443 in 
the troubleshooting service 440, the job display and edit 
capability 407, the job assortment and distribution ca- 
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pability 408, and the configuration control protocol 406 
are not especially used in the present embodiment. 
[0102] FIG. 15 Is a diagram illustrating a functional 
constitution of the print server in the second emt>odi- 
ment. With reference to FIG, 15, functional components 
similar to those previously described with the print serv- 
er shown in FIG. 5 are denoted by the same reference 
numerals. The following describes mainly portions dif- 
ferent from the functional constitution of the print server 
shown in FiG. 5. 

[0103] The present embodiment uses, for the format 
of a print job in the print server, a document file format 
partially different from the format of the print server 
shown in FIG. 5 as will be described later. This differ- 
ence makes the graphics processor 1501, a first con- 
verting section 1503, a second converting section 1 504, 
and a general printer logical driver 1505 have capabili- 
ties different from those of the corresponding functional 
components shown in FIG. 5. Besides, the above-men- 
tioned difference also provides new capabilities such as 
a standard document generating printer logical driver 
1510, a device corresponding document queue 1520, a 
spooler 57, and an automatic print job deleting service 
1530. The job transfer service library 562 is equivalent 
to the job transfer service library 1430 of the client. 
[0104] The graphics processor 1501 in the present 
embodiment converts the contents of the document re- 
ceived from tiie application program 500 through the Gl 
interface into a document not of standard document file 
format but of device corresponding document file format 
(hereafter referred to also as fed (file con-esponding to 
device)) and stores the converted document into the 
standard document file queue 502. The fed is a docu- 
ment file format written depending on printer type, in 
which page break is explicitly indicated but reprocessing 
on a page basis is difficult. 

[01 05] The first converting section 1 503 performs the 
following processing according to the format of an input- 
ted print job. First, if the format of the inputted print job 
is standard document file format, the first converting 
section 1503 converts the print job into fed and stores 
the converted print job into the device corresponding 
document queue 1520, At this time, the firet converting 
section 1 503 stores the print job into the print job pool 
54 in standard document file format by use of the print 
job pool control library 509. On the other hand, If the 
format of the inputted print job is the device con^espond- 
Ing document file format, the first converting section 
1503 converts the print job into a document represen- 
tation of Dl interface and outputs the converted print job 
to the standard document generating printer logical driv^ 
er1510. 

[0106] The standard document generating printerlog- 
ical driver 1510 converts the contents of document of Dl 
interface inputted into a document of Gl interface. The 
document converted into Gl interface is further convert- 
ed into standard document file format to be outputted to 
the standard document file queue 502. The conversion 



from Gl interface to standard document file format is per- 
formed by the job transmitting capability of the job trans- 
fer service library 562. Consequently, the print job locally 
generated by the application program 500 can be stored 
5 into the standard document file queue 502 in the format 
of standard document file. 

[0107] The spooler 57 sequentially takes out the print 
jobs of device corresponding document file format from 
the device corresponding document queue 1520 and 
10 outputs these print jobs to the second converting section 
1504. 

[0108] The second converting section 1504 converts 
each received print job into a document representation 
of Dl interface and outputs the result to the general print- 
15 er logical driver 1505. The general printer logical driver 
1 505 converts the document of Dl interface into the PDL 
format corresponding to the output printer and outputs 
the result to the spooler 53. 

[0109] In the present printing system, the print jobs in 
20 the device corresponding document queue 1 520 are not 
deletisd even after being printed; these print jobs are 
stored for a certain time set by the system administrator. 
The stored print jobs are deleted by the automatic print 
job deleting service 1530. The automatic print job delet- 
es ing sen^ice 1530 is started periodically to delete those 
print jobs which have exceeded a preset storage time 
starting from the normal end of printing stored in the de- 
vice corresponding document queue. If a failure oc- 
curred on the printer, the storage time is made longer 
30 by the duration of the failure. If a print job in the print job 
pool 54 corresponding to a job in the device conrespond- 
ing document queue 1520 is not found, that print job in 
the print job pool is deleted. Likewise, if a print job cor- 
responding to a printed job stored in the device corre- 
35 spending document queue 1 520 is not contained in the 
print job pool, that print job is deleted. 
[0110] Referring to FIG. 15, a division and parallel 
print executing section 544 and an interrupt print exe- 
cuting section 542 in a spooler capability extension serv- 
40 ice 540, a configuration control agent 550, a configura- 
tion control protocol 552, and an automatic assortment 
executing section 560 are not especially used in the sec- 
ond embodiment. 

[0111] The data stmcture of each print job in the sec- 
45 ond embodiment is generally the same as that de- 
scribed with the first embodiment with reference to 
FIGS. 6 through 10. However, the value set to the data 
fomiat 608 of the control file 600 is changed according 
to the format of the data file. The contents of the control 
50 file 600 are basically the same when being stored in the 
standard documentfile queue 502 and in the device cor- 
responding document queue 1520. The contents of the 
data file 620 are different from each other when stored 
in the standard documentfile queue 502 or in the device 
55 corresponding document q ueue 1 520 . To be more spe- 
cific, the page contents data 903 is different. For exam- 
ple, the page contents data of a data file stored in the 
standard docurnent file queue 502 is of standard docu- 
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ment file format for both local printing and remote print- 
ing after the conversion by the standard document gen- 
erating printer logical driver, on the other hand, the page 
contents data of a data file stored in the device corre- 
sponding document queue 1520 Is of device corre- 
sponding document file format. 
[0112] FIG. 16 is a flowchart indicative of print 
processing by the print server of the second embodi- 
ment. 

[0113] First, the print server adds a print job to the 
standard document file queue 502 (step 1601). Here, 
the document generated by the application program 400 
in the client is added as a standard document file. The 
document generated by the application program 500 in 
the print server is added as a device corresponding doc- 
ument file. 

[01 14] The print job added to the standard document 
file queue 502 is read by the spooler 52 to be passed to 
the first converting section 1503 (step 1602). The first 
converting section 1503 sequentially processes the 
print jobs thus received (2003). A flow of processing to 
be executed by the first converting section 1503 is 
shown in FIG. 17. As shown, the first converting section 
1503 determines the document format of the received 
print job (step 1 701). If the document fomiat of the print 
job Is standard documeht file format (fos), the first con- 
verting section 1503 converts the document format of 
the print job from standard document file format into de- 
vice corresponding document file format (step 1702). 
Then, the first converting section 1503 outputs the con- 
verted print job of device corresponding document file 
fomnat to the device corresponding document queue 
1520 (step 1703). 

[0115] On the other hand, if the document format of 
the print job is device corresponding document file for- 
mat (fed), the first converting section 1503 converts the 
document format of the print job from device corre- 
sponding document file format into a Dl interface docu- 
ment (step 1704). Then, the first converting section out- 
puts the converted Dl interface document to the stand- 
ard document generating printer logical driver 11510 
(step 1705). 

[01 1 6] Subsequent to the processing by the first con- 
verting section 1503, in step 1604, the print server 15 
converts the Dl interface document outputted by the first 
converting section 1503 into a Gl interface document by 
the standard document generating printer logical driver 
1510. Then, by use of the job transmitting capability of 
the job transfer service library 562, the Gl interface doc- 
ument is inputted in the standard document file queue 
502 again as the print job of standard document file for- 
mat (step 1604). The print job of standard document file 
format inputted In the standard document file queue 502 
is inputted by the spooler 52 into the first converting sec- 
tion 1503 again and processed therein to be outputted 
to the device corresponding document queue 1520. 
[01 17] The print jobs thus stored in the device corre- 
sponding document queue 1520 are sequentially read 



by the spooler 57 to be outputted to the second convert- 
ing section 1504 (step 1605). The second converting 
section 1504 converts the format of the print job from 
device con^esponding document file fomiat into Dl inter- 

5 face document and outputs the resultant document to 
the general printer logical driver 1505 (step 1606). 
[0118] The general printer logical driver 1505 coverts 
the format of the print job received fi^om the second con- 
verting section 1504 into PDL format, which indicates 

10 the contents of print instruction corresponding to each 
printer, and outputs the resultant print job to the printer 
control filter (the printer control filter 520 or the network 
printer control filter 530) (step 1607). The printer control 
filter outputs the print job to the printer by use of the print- 

15 er physical driver (the printer control filter 520 uses the 
printer physical driver 506 and the networit printer con- 
trol filter 530 uses the network printer control filter 507) 
(step 1608). Then, the printer control filter receives the 
result of printing of the print job by the printer driver to 

20 determine whether the result is normal or not (step 
1609). 

[01 19] If the print result is found normal, the print job 
is deleted from the print job pool 54 by use of the capa- 
bility of the print job pool control library 509 (step 1610). 

25 On the other hand, if the print result is found abnormal, 
the printer detailed state including detail failing state of 
the printer is detected (step 1611). Next, based on the 
detected printer detailed state, the job state is updated 
(step 1612). Like the first embodiment, job state in- 

30 dudes "pending", "error", "in deletion", "in spool", "in 
printing", "off-line", "out of paper", "print completed", "in 
editing", "in moving", "in recovering" and "waiting for 
printing." Then, a failure report is sent to the client by 
use of a failure report capability 541 of a spooler capa- 

35 bility extension service 540 and print recovery process- 
ing Is perfomned on the printer that failed or an alterna- 
tive printer by use of a print recovery service 542 (step 
1613). 

[0120] FIG. ISisaflowchartindicativeofaprocedure 

40 of the print recovery processing by the print recovery 
service 542. The print recovery processing to be per- 
formed here also basically follows the same manner as 
that of the print recovery processing in the first embod- 
iment shown in FIG. 13. Therefore, with reference to 

45 FIG. 1 8, processing steps similar to those previously de- 
scribed with FIG. 1 3 are deru)ted by the same reference 
numerals. A difference between the processing of FIG. 
18 and the processing of FIG, 13 lies in that the output 
destination of the print job after page extraction in the 

50 print recovery processing on the printer that failed or an 
alternative printer is changed fi^om second converting 
section (FliS. 13, step 1305) to a device comesponding 
docurDent queue 1520 (step 1805) or from the standard 
documentfile queue for alternative printer (FIG. 13, step 

55 1 308) to the device corresponding document queue for 
altemative printer (step 1808). The other processing op- 
erations are substantially the same as those of the first 
embodiment. 
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[0121] FIG. 19 is a diagram illustrating a functional 
constitution of the print server in which the position of 
the standard document generating printer logical driver 
1510 of FIG. 15 is changed. In the print server shown in 
FIG. 19, the standard document generating printer log- 5 
ical driver is an^anged between the graphic processor 
and the spooler 51 . This arrangement causes the capa- 
bilities of the graphics processor and the first converting 
section to be partially different from those of the graphics 
processor 1501 and the first converting section 1503 
shown In FIG. 15. Such afunctional constitution also im- 
plements the same print service as that described 
above. It should be noted that, with reference to FIG, 
19, functional components similar to those previously 
described with FIG. 15 are denoted by the same refer- 
ence numerals. 

[0122] A graphics processor 1901 sequentially re- 
ceives Gl interface documents generated by an appli- 
cation program 500, converts the received documents 
into API of Dl interface, and sequentially outputs the re- 
sultant documents to a standard document generating 
printer logical driver 1910. 

[0123] The standard document generating printer log- 
ical driver 1910 converts the contents of each document 
into a Dl interface document and outputs the resultant 
document to a job transfer service library 1 920. The job 
transfer service library 1920 converts the received Gl 
interface document into standard document file (fos) for- 
mat by use of the job transmitting capability and stores 
the resultant document into a standard document file 
queue 502. Consequently, in the print server shown in 
FIG. 19, the remote print job from the client and the local 
print job inside the print server are both stored in stand- 
ard document file format Into the standard document file 
queue 502 from the beginning, it should be noted that, 
referring to FIG. 19, a job transfer service library 562 is 
separately illustrated- However, the job transfer service 
library 562 need not be arranged separately. The job 
transfer service library 562 may be integrated in the job 
transfer service library 1920 or vice versa. 
[0124] The first converting section 1903 sequentially 
receives the print job read by the spooler 52 from the 
standard document file queue 502, converts the format 
of each received print job into device corresponding 
document file (fed), and stores the resultant documents 
into a device corresponding document queue 11520. 
[0125] FIG. 20 is a flowchart indicative of the print 
processing of the print server shown in FIG. 19. Refer- 
ring to FIG. 20, generally the same processing as that 
of FIG. 16 is performed except that processing of step 
2000 to be perfonmed by the first converting section 
1 903 is replaced with processing of step 1603 and 1 604 
of FIG. 16. Therefore, referring to FIG. 20, the process- 
ing steps other than step 2000 are denoted by the same 
reference numerals as those of the steps of FIG. 16. 
[0126] First, in step 2000. the document format of a 
print job read from the standard document file queue 
502 is converted by the first converting section 1901 



from standard document file format into device corre- 
sponding document file. Then, the print job converting 
into device corresponding document file format is stored 
into the device corresponding document queue 1520. 
Next, the print job stored in the device corresponding 
document queue is processed following steps 1605 
through 1613 to be printed by the printer 
[0127] The following describes details of processing 
to be performed when a printer failure occurs in the 
above-mentioned embodiment. 
[01 28] A printer failure is detected by \he printer con- 
trol filter 520 (or the network printer control filter 533, 
hereafter generically referred to as a printer control fil- 
ter) by use of the printer physical driver 506 (or the net- 
work printer control driver 507, hereafter generically re- 
ferred to as a printer control filter). When the printer con- 
trol filter detects a printer failure on a print job, the printer 
conti'ol filter notifies the spooler 53 and so on of normal 
processing of the print job when the same has been de- 
leted or recovered. Failure report is made to the user or 
the system administrator, if registered, who issued tiiat 
print job of the client. For the system administrator, one 
of printer system administrator, print server system ad- 
ministi^ator, and system administrator of the entire print- 
ing system for example is registered as a system ad- 
ministrator to be notified of a Allure report beforehand. 
It should be noted tiiat the registration of system admin- 
istrator is not essential for the present invention. 
[0129] FIG. 21 is a schematic diagram illustrating a 
state of failure reporting between the client 11 and the 
print server 15of FIG. 1 by way of example. In whatfol- 
lows, a failure of a printer directiy coupled to the print 
server 15 will be described for example. The same 
processing is performed witii a failure detected on a net- 
work printer. 

[0130] When the printer control filter 520 detects a 
printer failure through the failure detect and report ca- 
pability 523 (arrow 2100), the printer control filter notifies 
the failure reporting section 541 of the spooler capability 
extension sen/ice 540 of the occurrence of the failure 
(arrow 2110). Then, ttie printer control filter 520 put the 
state of the start print job in the device corresponding 
document queue 1520 into an error state (arrow 23-3). 
The failure report section 541 of the spooler capability 
extension service 540 reports printer failure information 
to tiie ti'oubleshooting service 440 of the client 11 , which 
is tiie computer being used by tiie user who has issued 
the print job (arrow 2130). This report includes a printer 
state, a printer name, a document name, and a user 
name. However, if the physical interface with the printer 
is of unidirectional and tiierefore retunn information from 
the printer is not sufficient, only macroscopic infonmation 
about the occurrence of the failure is reported as the 
printer state. Detailed failure information (about the 
printer engine and the printer conti'oHer such as out-of- 
paper, improper paper size, occurrence of paper jam, 
numtier of jammed pages, printer cover open, and so 
on) cannot be reported. In the case of unidirectional in- 
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terface, the document name and the user name are re- 
ported in addition to the printer state. Reporting to the 
system administrator of failure reporting can be made 
in one of the following modes (a) and (b). 

(a) The report is made to all registered failure re- 
porting system administrators, 

(b) System administrators are divided into three 
groups; (i) printer system administrators* group, (ii) 
print server system administrators* group, and (iii) 
system administrators' group for the entire printing 
system, and failure reporting being made to (i), (ii), 
and (iii) in this order. Namely, if the printer system 
administrator registered, the reporting is made only 
to the printer system administrator not to the printer 
server system administrator, nor the system admin- 
istrator for the entire printing system. If the printer 
system administrator is not registered but the print 
server system administrator is registered, the re- 
porting is made only to the print server system ad- 
ministrator not to the system administrator for the 
entire printing system. If neither the print system ad- 
ministrator nor the print server administrator is reg- 
istered, the reporting is made only to the system ad- 
ministrator for the entire printing system. If none of 
these system administrators are registered, no re- 
porting is made to system administrators. 

[0131] It should be noted that the reporting to the user 
who issued the print job is made independently of the 
reporting to the system administrator. A constitution may 
be provided in which, although the reporting has been 
made to the user who issued the print job but no instruc- 
tion for print recovery comes from user over a certain 
period of time, the reporting may also be made to the 
system administrator. 

[0132] FIG. 22 is a schematic diagram illustrating a 
procedure for print recovery by use of the printer that 
failed. In the print recovery by use of the printer that 
failed, the print recovery capability 442 in the trouble- 
shooting service 440 of the client 11 requests the print 
recovery service section 542 of the spooler capability 
extension service 540 for instructing print recovery by 
use of the printer that failed (arrow 2200). The argu- 
ments for the print recovery instruction include "name 
of the printer on which the failure occurred (or failed 
printer name)", "job ID", "reprint printer name", "reprint 
start page", and "reprint last page." If the same name 
as "failed printer name" is specified for argument in "re- 
print printer name", the recovery processing procedure 
by the printer that failed is applied. If tiie otiier printer 
name is specified, recovery processing procedure by 
the alternative printer, to be described later, shall be ap- 
plied. 

[01 33] Using "job I D" as a search key, the print recov- 
ery service 440 searches the device corresponding doc- 
ument queue 1520 for the print job via the spooler 55. 
To be more specific, the print recovery service 440 



searches for the job that has the same job ID as the 
specified job ID in the job ID 601 (FIG. 6) of the control 
file. Then, the print recovery service obtains the job ID 
602 for the print job pool of the control file as the job ID 
for the print job pool of this print job (arrows 2205, 221 0, 
2215, and 2220). Next, the print recovery service ob- 
tains the print job in the print job pool 54 having that job 
ID for print job pool, to be more specific, the contents of 
the control file and the name of the data file (arrows 2225 
and 2230). Access to the print job pool 54 is made via 
the print job pool control library 509. 
[0134] The print recovery service 542 performs the 
page extraction processing described before on the ob- 
tained data file. To be more specific, the print recovery 
service manipulates the print job of standard document 
file format stored in the print job pool into a print job that 
starts with the reprint start page and ends with the reprint 
end page. Then, the print recovery service 542 converts 
the page-extracted print job into device corresponding 
document file (fed) fomriat and stores the resultant doc- 
ument into the device corresponding document queue 
1 520 at the head thereof. Then, the print recovery serv- 
ice deletes the original job from the device correspond- 
ing document queue 1520 (arrow 2235). Further, the 
print server 15 assigns a new job ID to the newly stored 
print job for print recovery and serids the assigned job 
ID to the print recovery capability 442 of the client 11 
(arrow 2240). Subsequently, the print server 15 per- 
forms the same print processing as that to be performed 
at normal time on the print job newly stored in the device 
con^esponding document queue 1520, thereby printing 
the reprint start page through the reprint end page. 
[0135] It should be noted that, when reprinting is re- 
quired due to occurrence of error such as paper jam- 
ming, there are some printers which do not reprint from 
the failed page even if the cause of error, jammed paper 
for example, has been removed (this printer being called 
an A-type printer) and a printer that automatically re- 
prints starting with the failed page when the cause of 
error has been removed (this printer is called a B-type 
printer). The print recovery processing described above 
is applicable to both the A-type and B-type printers but 
more effectively applicable to the A-type printer. It 
should be noted that many B-type printers tend to hold 
expanded image data until printing of each page is nor- 
mally ended, tiiereby reducing print throughput as com- 
pared with A-type printers. 

[0136] FIG. 23 is a schematic diagram illustrating a 
procedure of the print recovery by use of an altemative 
printer. FIG. 23 shows a print recovery procedure for use 
in the case where a print job to be printed on a printer 
witii which the print server 1 5 of FIG. 1 is to perform print 
service is substituted by a printer with which the print 
server 16 is to perform print service. Moving of the print 
job to the queue for the alternative printer, which is key 
to the printing by the altemative printer, is performed by 
the print recovery service section of the spooler capa- 
bility extension service 540. 
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[0137] In the print recovery procedure by use of the 
alternative printer, a request for Instructing print recov- 
ery is sent by the print recovery capability of the trou- 
bleshooting service 440 of the client 11 to the print re- 
covery service section of the spooler capability exten- 5 
slon service 540 (arrt>w 2300). Like the print recovery 
by use of the printer that failed as described above, the 
arguments included in the recovery instruction Include 
"printer name that failed", "job ID", "reprint printer 
name", "reprint start page", and "reprint last page." If the 
name of a printer other than the printer that failed Is 
specified in the argument for "reprint printer name", the 
following recovery processing is performed with the 
printer having the specified "reprint printer name" used 
as an alternative printer. 

[01 38] Based on the job I D , the print recovery service 
440-1 obtains the contents of the control file and the 
name of the data file of the print job to be recovered lil^e 
the print recovery processing by use of the printer that 
failed described above (arrows 2305, 231 0, 231 5, 2320, 
and 2325). Next, the print recovery service moves the 
obtained print job to the standard document file queue 
502-2 for the alternative printer. To be more specific, the 
print recovery service sets the reprint start page and the 
reprint end page to the control file of the obtained print 
job of standard document file format and stores the re- 
sultant print job into the standard document file queue 
502-2 for the altemative printer. The storing of the print 
job Into the standard document file queue is performed 
by use of the job transmitting capability of the job trans- 
fer service library 562-1 of the print server 15 and the 
job receive and add capability of the job transfer service 
510-2 of the printer server 16 (arrows 2330, 2335, and 
2340). If a printer controlled by the same print server 
that controls the printer that failed is used, the print job 
Is transferred between the job transmitting capability 
and the job receive and add capability In that print serv- 
er. Then, original, failed print job is deleted fi'om the de- 
vice corresponding document queue 1520-1. 
[0139] The print server assigns a new job ID to the 
print job for print recovery stored In the standard docu- 
ment file queue for the altemative printer and sends the 
new job ID to the print recovery section of the trouble- 
shooting service 440 of the client 11 (arrow 2345). The 
print recovery service 542 registers the moving of the 
print job to the event log file 56. Of the device Information 
associated the print job (FIG. 7), the print server that 
performs reprinting sets the Information other than the 
reprint start page and reprint end page set at the source 
of the moving. Of the device information, the name of 
the alternative printer Is set to the printer device name. 
The other Information associated with print specifica- 
tions (hereafter referred to as print specifications infor- 
mation) is set by either the automatic setting mode or 
the interactive setting mode. 

[0140] In the automatic setting mode, if the printer at 
the destination of the moving supports the printer spec- 
ifications information of the printer at the source of the 



moving, the value of the print specifications information 
is set without change. If the printer at the destination of 
the moving does not support the print specifications in- 
formation of the printer at the source of the moving, the 
value Is set to tiie default of the print specifications in- 
formation of the printer at the destination of the moving. 
In this case, the print result is uncertain. On the other 
hand, in the interactive mode, the user selects desired 
print specifications information at moving the print job 
by use of tiie general printer logical driver corresponding 
to the printer at the destination and the selected infor- 
mation Is set to the device information. For a document 
having different page sizes for different pages, tiie au- 
tomatic change mode is preferable because this mode 
requires less user setting load. It should be noted tiiat 
the print specifications infomnation is used when the first 
converting section 1 503 (1903) converts tiie format of a 
document from standard document file format (fos) to 
device corresponding document format (fed). 
[0141] The print jobs moved to tiie standard docu- 
ment file queue for the altemative printer are sequen- 
tially taken out by the spooler 52 and processed by the 
capabilities subsequent to the first converting section in 
the same manner as that for normal printing, In which 
the document is printed from tiie reprint start page to the 
reprint end page by ttie altemative printer. It should be 
noted that manipulation of the print job of standard doc- 
ument file format by page exti^actlon into a print job that 
starts with tiie reprint start page and ends with the reprint 
end page Is performed by the first converting section 
1503 (1903) based on the reprint start page and end 
page set to the device information. The contents of the 
actual processing for page extraction are the same as 
those of tiie reprinting by use of the printer that failed. 
[0142] It should be noted that the above description 
has been made mainly by use of the case in which the 
print manager for conti^olling tiie printer ttiat failed is dif- 
ferent from the print manager for controlling tiie altema- 
tive printer. The recovery processing can also be real- 
ized likewise if tiie printer that failed and the altemative 
printer are continued by the same print manager. The 
above-mentioned printer tinoubleshooting processing is 
also applicable to the first embodiment. 
[0143] Like the first embodiment, tiie second embod- 
iment described above can be realized that the print re- 
covery subsequent to tiie failed page by use of tiie print- 
er ttiat failed and tiie print recovery by use of an alter- 
native printer in the open environment. Because the 
second embodiment supports printer troubleshooting 
processing based on a unified standard document file 
independent of various PDL types, tiie page extraction 
processing, which is conventionally prepared for each 
PDL, may be prepared only for standard document file 
format. This constitution signlficantiy reduces the 
number of processes for developing the page extraction 
processing. In addition, conventionally, an altemative 
printer must be of the same type as that of ttie printer 
that failed or at least support the same PDL as tiiat of 
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the printer that failed, so that the printers available for 
the alternative printer are restricted. The above-men- 
tioned embodiment, however, can use any printers that 
are different In type from the printer that failed and only 
support other PDLs. This significantly widens the appli- s 
cation range of the print recovery using alternative print- 
ers. 

[0144] In the above-mentioned first and second em- 
bodiments, a print job on which a printer failure occurred 
Is moved to the print queue for an alternative printer and 
print recovery Is performed on that alternative printer. It 
is also practicable that a print job before the occurrence 
of a failure Is moved from the print queue (a standard 
document file queue or a device corresponding docu- 
ment queue) in which that print job is stored to the print 
queue for another printer for printing. 
[0145] The following describes, as a third preferred 
embodiment, an interrupt printing operation in which 
one print job is divided into plural print jobs to concur- 
rently print these plural print jobs on different printers, 
which Is called a division and parallel print capability, 
and the execution of a print job is interrupt by another 
print job, which is called an interrupt printing capability. 
These capabilities and processing operations are real- 
ized by the division and parallel print capability 426 and 
the inten-upt printing capability 428 of the client shown 
in FIGS. 4 and 14 and the division and parallel print ex- 
ecuting section 544 and the interrupt print executing 
section 542 of the print server shown in FIGS. 5, 15, and 
19. In what follows, an example in which uses the client 
and the print server shown In FIGS. 4 and 5 is described. 
This holds true with the second embodiment In which 
the client shown in FIG. 14 and the print server shown 
in FIGS. 15 and 19 are used. 

[0146] For division and parallel print processing, the 
user of the client performs preparations for this process- 
ing and instructs a division and parallel print operation 
by use of the division and parallel print capability 426. 
In the preparation for division and parallel print, a col- 
lection of printers for use in a parallel print operation is 
defined as a printer group. For example, printer group 
A Is defined as a set of printer A1 , printer A2, .... printer 
Am and printer group B Is defined as a set of printer B1 , 
printer B2, printer Bn. In instructing a division and 
parallel print operation, the application program 400 se- 
lects a printer group (for example, printer group A) and 
instructs printing to the selected printer group as if it 
were a single printer. It should be noted that the defini- 
tion of a printer group may be made in print Instruction 
rather than in the preparation. 
[0147] In the print server, a print job transferred from 
the client to the standard document file queue 502 is 
read to the first converting section 503. The first con- 
verting section 503 first determines whether the re- 
ceived print job is for an ordinary single printer or for a 
printer group. If the print job is for an ordinary single 
printer, the print processing Is executed according to the 
procedure described above with reference to the first 



and second embodiments. If the print job is for a printer 
group, the first converting section 503 outputs that job 
to the division and parallel print executing section 542. 
[0148] The division and parallel print executing sec- 
tion 542 divides the received print job into plural print 
jobs corresponding to the printers A1, A2, Am con- 
stituting the printer group A specified as output printers. 
In whatfollows, the divided jobs are referred to as partial 
job 1, partial job 2, partial job m. These partial jobs 
have the same format as that of an ordinary print job. 
The division and parallel print executing section 542 
stores the partial job 1 , partial job 2, partial job m into 
the standard documentfilequeuesforprinterAI, printer 
A2, printer Am. To be more specific, the division and 
parallel print executing section requests the job transfer 
service 510 through the transmitting capability of the job 
transfer service library 562 to store the partial jobs into 
the standard document file queues for the printers. Ac- 
cording to this request, the job transfer service stores 
the partial jobs into the corresponding standard docu- 
ment file queues through the job receive and register 
capability 511. It should be noted that, if a printer for 
printing a partial job is controlled by another print server, 
that partial job is transferred to the standard document 
file queue for that print server. Subsequently, the same 
processing as that of an ordinary print job is performed 
on each partial job, printing the partial jobs by tiie spec- 
ified printer group. 

[0149] Performing the division and parallel print 
processing as described above enhances print through- 
put not by a costly high-periFonnance printer but by plural 
low-speed, low-cost printers. Use of standard document 
file format as the document format of each partial job 
eliminates the need for developing the division and par- 
allel print capability for each PDL, lowering the develop- 
ment cost for realizing the division and parallel print 
processing. Further, use of standard document file for- 
mat facilitates to constitute a printer group for use in the 
division and parallel print processing by plural printers 
of different types, thereby making it practicable to con- 
stitute the printer group by artsltrarily combining plural 
printers in use by users. 

[0150] The interrupt print processing Is performed as 
follows, if a printer to be used by the user is processing 
anotiier print job, tiie user starts the inten-upt printing 
capability 427 to instruct an intenupt printing operation 
by that printer. Whether a particular printer is in use or 
not can be known by sending an inquiry to the print serv- 
er through the client about the print state. It should be 
noted that tiie user who can use inten-upt printing is lim- 
ited to tiie user who has Issued a print job in processing 
(to be interrupted by an interrupt print job) and the sys- 
tem administrator. The following description assumes 
that a print job to be interrupted by interrupt printing be 
print job A and a print job to be processed by interrupt 
printing be print job B. 

[0151] The interrupt printing capability 427 requests 
the print server for an intenrupt printing operation 
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through the spooler extension service protocol 404. The 
interrupt print executing section 542 of the print server 
receives this request through the spooler extension ca- 
pability service protocol 547 and discontinue print job A 
being executed. If the printer is processing print job A, 
the printing processing of printer A is aborted by use of 
the canceling capability of the printer physical driver 
506, Next, the interrupt print executing section 542 ob- 
tains the print end page of print job A by the printer from 
the printer physical driver 506. 
[01 52] Upon interru ption of print job A, the processing 
of print job B starts. Print job B is printed according to 
the print processing procedure described above. 
[0153] The interrupt print executing section 542 de- 
tects the completion of printing of print job B by the print- 
er by use of the print completion monitoring capability 
of the printer physical driver 506. In the present printing 
system, a multitask control operating system is installed 
on the print server and the completion of printing is de- 
tected when the Interrupt print executing section 544 is 
taken out of the print completion waiting state. Upon de- 
tection of the completion of print job B, the interrupt print 
executing section 542 performs page extraction 
processing on interrupted print job A to generate docu- 
ment data that starts with a page next to the print end 
page obtained before, thereby restarting output of print 
job A to the printer. 

[01 54] It should be noted that, if the printer has plural 
paper eject sections, printjob Aand print job B may have 
different paper eject section (called a bin, a tray, or a 
deck), thereby preventing the printed sheets of printjob 
A and printjob B from being mingled. In addition, if print- 
er A has more than enough paper eject sections, an ex- 
tra paper eject section or sections may be allocated to 
interrupt printing. 

[0155] Performing intenrupt printing as described 

above allows a print job of a small quantity to interrupt 
a print job of a large quantity for example, thereby sig- 
nificantly enhancing ease of use. In addition, interrupt 
printing eliminates the need for preparing extra printers 
for an interrupting print job unlike the conventional sys- 
tem having no interrupt printing capability, thereby re- 
ducing the system cost. 

[0156] The following describes, as a fourth preferred 
embodiment of the invention, a method of making the 
print service capability provided by the print server more 
sophisticated by providing a capability (hereafter re- 
fen^ed also to a configuration control capability) of col- 
lectively controlling the specifications and states of all 
printers and servers within a network. The capability to 
be described hereunder is realized by the distributed 
printing control server 14 shown in FIG. 1, the configu- 
ration control capabilities 428 and 443 and the configu- 
ration control protocol 406 of the clients shown in FIG. 
4 and FIG. 14, and the configuration control agent 550 
and the configuration control protocol 552 of the print 
servers shown In FIG. 5, FIG. 15, and FIG. 19. It should 
be noted that, in the fourth embodiment, the distributed 



printing control server 14 is installed In a computer other 
than the clients 11 through 13 and the print servers 15 
and 16. The distributed printing control server may be 
installed on a client or a print server. However, because 

5 the distributed printing control server is a type of server 
for providing printing service, the distributed printing 
control server is preferably installed on a print server 
[0157] These functional components realize, in the 
printing system of the embodiments described so far, 

10 (a) capability of displaying printer constitution, (b) capa- 
bility of searching printers adapted to the print specifi- 
cations provided by the user, (c) capability of searching, 
based on the print specifications of the failed print job, 
altemative printers for performing a printing operation 

15 for the printer that failed, and (d) capability of displaying 
the specifications and states of the above-mentioned 
printers. A specific method of realizing the capabilities 
(a) through (d) is disclosed in Japanese Patent Laid- 
open No. Hei 7-230372 or Japanese Patent Laid-open 

20 No. Hei 7-3067674 by the inventor hereof and et. al. It 
should be noted that, In the present embodiment, at add- 
ing or deleting a printer, the information about printer 
constitution can be automatically changed for continued 
processing without stopping the distributed printing con- 

25 trol server and the print server, thereby preventing the 
printing system from being stopped at adding ordeleting 
the printer. In addition, each print server monitors the 
distributed printing control server and, if the distributed 
printing control server is found not established, print 

30 service is executed without the configu ration control ca- 
pability. When the distributed printing control server is 
found established, all print services including the con- 
figuration control capability are supported, thereby al- 
lowing the system to continue operating even when the 

35 distributed printing control server Is in the stopped state. 
[01 58] The following describes an user interface pro- 
vided by each of the above mentioned capabilities. 
[01 59] FIG. 24 shows an example of a dialog box that 
serves as a user interface provided by the configuration 

40 control capability for searching a printer or an altemative 
printeradapted to necessary specifications. In response 
to a request or the like from the user, the client displays, 
as required, a dialog box titled "Searching for Specifica- 
tions-complying Printer" as shown by use of the config- 

45 uration control capability 428 of the print manager 420. 
Through this dialog box "Searching for Specifications- 
complying Printer", the user can search for a printer hav- 
ing the specifications adapted to a search key used, 
which is a printer name or printer specifications. For 

50 searching by a printer name, the user selects "Search 
by Printer Name" 2400 in the dialog box and specifies 
a printer name or selects a printer from a list of printers. 
The configuration control capability retrieves printers 
complying with the specifications of the specified or se- 

55 lected printer and displays a list of retrieved printers as 
shown in FIG. 25. Seeing the displayed list of specifica- 
tions-complying printers, the user can recognize wheth- 
er each printer Is available (connected) or unavailable 
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(disconnected). It is assumed here that search condi- 
tions for specified printers be the search conditions set 
when each printer was added to the list by the printer 
add/delete section 421. 

[0160] For search by printer specifications, the user 
selects "Search by Printer Specifications" 2410 in the 
dialog box and sets information associated with the fol- 
lowing conditions. 

- "Paper Size" checic box 

[01 61 ] This check box specifies whether or not paper 
size is used for search keyword. If paper size is used as 
search keyword, the user selects a paper size to be 
searched for. If paper size is used for search keyword, 
printers supporting the specified paper size are re- 
trieved. 

- "Dot Density" check box 

[0162] This check box specifies whether or not dot 
density is used for search keyword. If dot density is used 
for search keyword, the user selects a dot density to be 
searched for. Further, the user searches or specifies, in 
comparison with the print job, one of dot densities cor- 
responding to a printer having a smaller dot density than 
the print job ("Smaller" radio button), a printer having an 
equal dot density ("Equal" radio button), and a printer 
having a larger dot density ("Larger" radio button). 

- "Both-side Printing" check box 

[0163] This check box specifies whether or not both- 
side printing is used for search keyword. If both-side 
printing is used for search keyboard, printers that can 
print both sides of paper are retrieved. 

- "Enlarged/Reduced Printing" check box 

[0164] This check box specifies whether or not en- 
larged/reduced printing is used for search keyword. If 
enlarged/reduced printing is used for search keyword, 
printers that can print in enlarged/reduced mode are re- 
trieved. 

- "Color" check box 

[01 65] This check box specifies whether or not color 

printing is used for search keyword. If color printing Is 
used for search keyword, printers that can print in color 
are retrieved. 

- "Copy" check box 

[0166] This check box specifies whether or not copy 
capability is used for search keyword. If copy capability 
is used for search keyword, printers having copy capa- 
bility of printing plural copies of a page are retrieved. 



- "Offset Stack" check box 

[01 67] This check box specifies whether or not offset 
stack printing is used for search keyword. Offset stack 
s denotes a plurality of paper eject sections. 

- "Page Gathering" check box 

[0168] This check box specifies whether or not page 

10 gathering printing is used for search keyword. 

[01 69] Of the above-mentioned printer specifications, 
only the printer specifications that have been set provide 
the search keywords. The printers that satisfy all of the 
search keywords that have been set are retrieved as 

15 specifications-complying printers. In an actual search 
operation, the user sets these pieces of information and 
then presses "Search" button. In response, by use of 
the configuration control capability, the client searches 
for the printers having specifications adapted to the 

20 piece of information that have been set. A result of the 
search is displayed in a list of printer names and printer 
installation locations as shown in FIG. 25. For the printer 
installation locations, those registered beforehand at 
adding printers to the printing system by the printer add/ 

25 delete capability 421 of the print manager 420 are dis- 
played. 

[0170] The following describes a user interface for 

use in printer troubleshooting. 

[0171] FIG. 26 is a display example of printer failure 

30 information to be sent to the user or a system adminis- 
trator of the client. In failure notification, the contents of 
a detected failure are displayed as failure information 
2600. However, if the user defined as the destination of 
failure notification is not logging on the client computer, 

35 failure infonriation is not notified. 

[0172] The user or the system administrator notified 
of failure information instructs print recovery processing 
through "Recovery Instruction" dialog box shown in FIG. 
27 for example. Alternatively, automatic recovery may 

40 be executed accord ing to a preset print recovery method 
instead of displaying "Recovery Instmction" dialog box. 
In print recovery processing, the user or the system ad- 
ministrator may instruct test printing and reprinting start- 
ing from any desired page by use of the printerthatfailed 

45 (the printer recovered from failure) or an alternative 
printer. 

[Q173] In "Recovery Instruction" dialog box, failure in- 
fomiation 2700 and action-taken Information 2710 after 
failure recovery are displayed. For the failure informa- 

50 tion 2700, the contents of a detected failure are dis- 
played like the failure infomnation 2600 that Is shown in 
failure notification. It should be noted that the contents 
of failure infomnation depend on whether the interface 
between printer and printer server is of unidirectional or 

55 bidirectional. If the interface is of unidirectional, same 
infonnation is used for failure Information of all failures 
as shown in FIG. 28. If the interface is of bidirectional, 
failure information (column 2910) corresponding to the 
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contents (column 2900) of printer failure is used as 
shown in FIG. 29. 

[0174] The contents of the failure information to be 
provided as the action-taken information 2710 after fail- 
ure recovery depend on whether the printer is set (col- 
umn 3000) as a printer having recovery capability or as 
a printer having no recovery capability as shown in FIG. 
30. In "Recovery Instruction" dialog box, selecting "Con- 
tinue" does not cause the print server to perform print 
recovery but the recovery capability incorporated in the 
printer to resume printing from the positron of failure. On 
the other hand, if the user selects "Print Recovery", 
"Print Recovery" dialog box shown in FIG, 31 appears. 
[0175] In "Print Recovery*" dialog box, the name of the 
print job that failed ("Print Job Name") and the name of 
the printer that failed ("Faulty Printer") are displayed. 
Through "Reprint Printer" 3100, the user specifies the 
name of a printer for reprinting. "Reprint Printer" 3100 
has the name of the printer that failed as default 
information. . The user can set a reprint printer by either 
selecting the reprint printer button to display a list of al- 
ternative candidate printers (complying with specifica- 
tions) and then selecting the reprint printer or selecting 
"Search" button or "Network" button to search for alter- 
native printers by use of the configuration control capa- 
bility of the printing system and selecting the reprint 
printer from among the retrieved alternative printers. In 
each one of these selecting methods, the alternative 
printer candidates are displayed in a form shown in FIG. 
32. If "Search" button is selected, the above-mentioned 
"Search for Specifications-complying Printer" dialog box 
(FIG. 24) is displayed. By use of "Search for Specifica- 
tions-complying Printer" dialog box, the user searches 
for printers having desired specifications to obtain a list 
of the retrieved alternative printer candidates, from 
which a reprint printer is selected. If "Networtc" button Is 
selected, reprinting can be performed on an unconnect- 
ed altemative candidate printer or a printer other than 
specifications-complying printers. However, if test print- 
ing or reprinting is performed on a printer other than 
specifications-complying printers, the result cannot be 
ensured. Printer specifications information 3110 dis- 
plays the information about the specifications of the 
printer selected for reprinting. 

[0176] Reprint page 3120 specifies, in relative page 
or absolute page, a page (reprint start page) with which 
reprinting or test printing starts. "Absolute Page" dis- 
plays as default an absolute page at which failure oc- 
curred. In "Absolute Page", the user can specify the first 
page to be reprinted in absolute page number of the doc- 
ument, reprinting starting with the specified page. "Rel- 
ative Page" displays 0 as default, setting the page at 
Which failure occurred being the origin. Specifying the 
print start page in relative page allows the user to specify 
a print start page relative to the page at which failure 
occunred. 

[0177] "Page Count" button in the test printing 3130 
specifies the number of pages to be test printed. The 



print recovery capability 442 adds the number of pages 
specified here to the reprint start page and sets a value 
obtained by subtracting 1 from the result of the addition 
to the device information as a reprint end page. When 

5 "Test Print" button is specified, the pages starting with 
the reprint page are test printed. 
[0178] When "Reprint" button is specified, reprinting 
is perfonned from the page specified in the reprint page 
3120 to the last page of that document. When the re- 

10 printing is ended properly, "Print Recovery" dialog 
comes to an end. 

[01 79] "Print Job Cancel" button is selected to cancel 
print recovery. When the user selects this button, the 
reprint job is aborted. At completion of the cancel 

is processing, "Print Recovery" dialog comes to an end. 
[0180] When "Continue" button is selected, the print 
recovery processing by the troubleshooting service 440 
is not performed. Printing from the position of failure is 
continued by the recovery capability incorporated in the 

20 printer. 

[0181] When "Print Job Display" button is selected, a 
page corresponding to a reprint page (a reprint start 
page) is displayed through "Print Job Display" window 
shown in FIG. 33. In "Print Job Display" window, the user 

25 can perfomn the following operations. The user specifies 
a page number to be displayed in absolute page number 
or relative page number in the reprint page 3300. "Ab- 
solute Page" displays as default the page of failure in 
absolute page number. "Relative Page" displays 0 set 

30 as default The origin of "Relative Page" is the page at 
which failure occurred. Area 331 0 of "Priht Job Display" 
window displays a page corresponding to the reprint 
page. When the user selects "OK" button, the page 
specified in the reprint page 3300 is stored and the 

35 processing goes back to "Recovery Instruction" dialog. 
At this moment, the page specified In tiie reprint page 
3300 is reflected onto the reprint page 3120. "Cancel" 
button is selected when the user wants to cancel the 
specification of the reprint page made In "Print Job Dis- 

40 play" window and return to "Recovery Instruction" dia- 
log. Therefore, in tills case, the page specified in the 
reprint page 3300 is not reflected onto the reprint page 
3120. 

[0182] By selecting "High Capability Display" button 
45 in "Print Job Display" window, ttie user can start the job 
display and edit capability of tiie printing system to use 
the job display capability of the capabilities provided by 
the job display and edit capability. The page display by 
the job display and edit capability provides the page that 
50 was being displayed when "High Capability Display" 
button was selected. 

[0183] If a response by tiie user to the "Recovery In- 
struction" dialog box exceeds a certain predetermined 
time (this time being called a monitor time), the trouble- 
55 shooting service 443 performs the processing defined 
as automatic recovery. In the automatic recovery 
processing, if the printer has the recovery capability, 
printing is resumed from the position of failure by use of 
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that recovery capability. Alternatively, the printer Is 
paused and then the print job is canceled to end the re- 
covery processing. 

[01 84] Thus, providing the configu ration control capa- 
bility for controlling In a unified manner the specifications s 
and states of the all printers and print servers in a net- 
work facilitates the configuration control and trouble- 
shooting of the printing system by the user and system 
administrator. 

[0185] Thefollowing describes as a fifth preferredem- 10 
bodlment a job display and edit capability, a job assort- 
ment and distribution capability and an automatic as- 
sortment capability for print jobs having standard file for- 
mat of the printing system. These capabilities and 
processing operations are realized by the job display 15 
and edit capability 407 and the assortment and distribu- 
tion capability 408 of the clients shown in FIGS. 4 and 
14 and the automatic assortment executing section 560 
of the printer senders shown in FIGS. 5, 15, and 19. 
[01 86] The job display and edit section 407 perfomns 20 
a job display and edit operation in the following proce- 
dure. First, based on an instruction given by the user, 
the job display and edit section takes a print job (a doc- 
ument of standard document file fomiat) from the stand- 
ard document file queue 502 by use of the job request 26 
and receive capability 432 of the job transfer service li- 
brary 430. At this moment, the job request and receive 
capability 432 specifies the print job in a combination of 
print server name, printer name and job ID. It should be 
noted that pieces of Information that can specify print 30 
jobs can be combined any way for the specification or 
other information may be used for the specification. Of 
the jobs taken out, the job display and edit section 407 
displays the page specified by the user onto the screen 
of the client. Then, the job display and edit section 407 35 
performs editing operations such as memo writing on 
the extracted print job and check mari^ing by the user 
and Incorporates the result Into a print job of standard 
document file format. This updating of the print job is 
perfomied by use of an edit record in the page data. The 40 
updated print job is written by the job transmitting capa- 
bility 433 after editing to the standard document file 
queue 502 of the print sen/er. 
[0187] In the above-mentioned processing, taking 
out, display, editing and writing to the standard docu- 45 
ment file queue after editing are performed in unit of a 
print job. Taking out, display, editing, and writing to the 
standard document file queue after editing (the writing 
method is divided into insertion and replacement) may 
also be performed In unit of a particular page in one print so 
job. It should be noted that, before taking out a print job 
or a page, the user may retrieve a desired print job or 
page by use of the job search request capability 434. In 
the retrieval on a print job basis, all print jobs stored In 
the standard document file queue 502 may be searched 55 
for. In the retrieval on a page basis, a specified particular 
print job In the standard document file queue 502 may 
be searched. For example, for the retrieval on a page 



basis, the job search executing section 514 searches 
the search start page through the search end page of 
the specified print job for a page including a character 
string matching with a specified character string, or a 
page satisfying a condition given with a value of speci- 
fied character string. The job search executing sectioh 
514 then returns the page number of the retrieved page 
to the job search request capability 434. 
[0188] The above-mentioned job display and edit ca- 
pability allows the user to display the contents of the 
print job for editing without performing actual printing by 
the print job. 

[0189] The job assortment and distribution capability 
408 performs job assortment and distribution process- 
ing in the following procedure. First, according to an in- 
struction given by the user, the job assortment and dis- 
tribution capability 408 takes out a print job (a document 
of standard docu ment file format) from the standard doc- 
ument file queue 502 by use of the job request and re- 
ceive capability 432 of the job transfer service library 
430. At this moment, the job request and receive capa- 
bility 432 specifies the print job in a combination of print 
server name, printer name, and job ID like the job dis- 
play and edit processing. Then, the job request and re- 
ceive capability sequentially displays all pages of the 
print job taken out and receives from the user the name 
of a printer to which each page is outputted. The job as- 
sortment and distribution capability 408 links the docu- 
ment data corresponding to each page specified with its 
output printer to each ou^ut printer and defines the doc- 
ument data as a partial job for each output printer. This 
processing is called assortment. In the present embod- 
iment, each print job is written in standard document file 
format that is independent of printer type, so that the 
contents of each print job can be analyzed by a process- 
ing system separate firom printers. In addition, as de- 
scribed before, each page break is explicitly Indicated 
with a page end record in each print job (refer to FIG. 
9), so that dividing of a print job into pages and detecting 
of a page break for linking to their partial jobs can be 
performed only by searching for the page end record 
without analyzing the page contents data. 
[0190] When the assortment processing is complet- 
ed, the job assortment and distribution capability 408 
stores each partial job into the standard document file 
queue 502 for the printer by which each partial job Is 
printed. IHere, the assorted partial jobs are sent to print- 
ers located at different places. Therefore, this process- 
ing is also called distribution. Subsequently, the partial 
jobs are printed by the print servers in the procedure 
described with reference to the first or second embodi- 
ment. 

[0191] Perfomn i ng the assortment and d Istributlon of 
a print job as described above can automate the assort- 
ment and distribution conventionally performed manu- 
ally after printing, thereby saving labor and shortening 
the processing time. 

[0192] In the above-mentioned job assortment and 
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distribution, a print job is assorted by the user Interac- 
tively while displaying each page. The assortment of this 
type is herein referred to as Interactive assortment in 
contrast to automatic assortment to be described below. 
[0193] The job automatic assortment executing sec- 5 
tion 560 of the print server realizes automatic assort- 
ment for automatically assorting the above-mentioned 
print job assortment and distribution processing of the 
print job explained above by the following procedure. 
For automatic assortment, the automatic assortment 
definition file 561 defined by the user beforehand is pro- 
vided. The automatic assortment definition file 561 
holds the definition information that defines a method of 
assorting a print job specified In a combination of print 
server name, printer name, and job ID for example. The 
assortment method denotes here a method of assorting 
the pages of a print job based on paper size, character 
string value, and so on and relating the assorted pages 
to different printers by which these pages are printed. 
[01 94] For performing automatic assortment, the user 
of the client Instructs the application program 400 for 
printing in the automatic assortment mode. Specific 
processing to be executed in the client differs from or- 
dinary print processing in that, Instead of specifying an 
output destination printer, the name of the automatic as- 
sortment definition file 561 is specified in a print instruc- 
tion Issued from the application program. The other 
processing are executed in the same manner as that of 
ordinary printing. In the print server, if, at reading a print 
job from the standard document file queue 502 by the 
first converting section 503^ the print job that has been 
read is a print job specified with the automatic assort- 
ment definition file 561, that print job is outputted to the 
automatic assortment executing section 560. 
[0195] The automatic assortment executing section 
560 divides the Inputted print job of standard document 
file format into pages based on page end records. Fur- 
ther, the automatic assortment executing section 560 
processes the page contents data for each of the pages 
according to the contents of the definition of the auto- 
matic assortment definition file 561 and relates each 
processed page to a printer that prints the contents of 
that page. The document data corresponding to each 
page related to Its printer Is linked to the output destina- 
tion printer and defined as a partial job. The partial job 
thus defined is stored into the standard document file 
queue 502 for the printer for printing the partial job. Suk>- 
sequently each partial job Is printed In the same manner 
as that of ordinary printing. 

[0196] The above-mentioned automatic assortment 
by the automatic assortment executing section may be 
performed together wi&> the above-mentioned interac- 
tive assortment. First, the interactive assortment Is per- 
formed. Based on the result of this assortment, the 
above-mentioned automatic assortment definition file 
560 is generated. Subsequently, the automatic assort- 
ment Is executed based on the automatic assortment 
definition file 561 generated by the interactive assort- 



ment, thereby automating the processing. 
[0197] As described above, the type of print jobs to 
be processed by the above-mentioned job display and 
edit capability, job assortment and distribution capabili- 
ty, and automatic assortment capability is standard doc- 
ument file format that is independent of the type of print- 
ers by which prints jobs are printed. Therefore, unlike 
the conventional examples in which these capabilities 
must be developed for each of the PDLs, only the capa- 
bilities for the standard document file fonnat may be de- 
veloped and supported in the present Invention, thereby 
saving the development cost for reaiizing these capabil- 
ities. 

Industrial Applicability 

[0198] According to the invention as described above, 
reprint processing to be performed at print processing 
or occurrence of failure is facilitated by use of any print- 
ers within the system. Especially, print processing and 
printer troubleshooting are performed based on a uni- 
fied standard document file Independent of PDL which 
varies with each printer type, thereby making it neces- 
sary to provide capabilities for realizing various printing- 
associated processing operations such as page extrac- 
tion only for standard document file fomnat. This novel 
constitution unifies the development and support proc- 
esses of the processing capabilities which must be con- 
ventionally prepared for all types of PDL, thereby reduc- 
ing the number of processing development processes. 



Claims 

1. A printing system comprising at least one printer 
(17, 18a, 18b, 19), a print server (15, 16) for con- 
trolling said at least one printer, and a terriilnal de- 
vice (11,12,13) for requesting said print server (15, 
16) for printing document data by said printer, 
wherein 

said terminal device(11, 12, 13) has an appli- 
cation program (400) for generating a document to 
be printed by said printer (17, 18a, 18b, 19), a job 
generating means (401 ) for receiving a print request 
issued by said application program to generate, 
based on said document generated by said appli- 
cation program (400), a first print job of system- 
common standard documentformat independent of 
a type of said printer, and a job transmitting means 
for transferring said first print job to said print server 
(15, 16), and 

said print server ( 1 5, 1 6) has a transferred job 
receiving means for receiving said first print job, a 
job converting means (503 to 505) for converting 
said first print job Into a second print job having a 
fonnat corresponding to said printer (17, 18a, 18b, 
19) by which said document is to be printed, and a 
printer control means (520, 530) for printing said 
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document according to said second print job, 
wherein said print server (1 5, 1 6) lias a print job pool 
(54) for temporarily liolding said first print job. 

2. The printing system according to claim 1 , wherein 

said job converting means (503) is adapted to 
store said first print job into said print job pool (54) 
before outputting said second print job to said print- 
er control means (520, 530). 

3. The printing system according to claim 2, wherein 

said print server (15, 16) has a failure detect- 
ing means (523, 533) for detecting a print failure on 
said printer (17, 18a, 18b, 19) and a failure notifying 
means (541) for notifying said terminal device (11, 
12, 13) of said print failure, and 

said terminal device (11, 12, 13) has a failure 
reporting means (441 ) for receiving a notice of said 
print failure from said failure notifying means (541) 
to report said print failure to a user, and a print re- 
covering means (442) for requesting said print serv- 
er (15, 16) for recovering said print failure. 

4. The printing system according to claim 3, wherein 
said print sender (1 5, 1 6) has a reprinting means for 
receiving the failure recovery request from said print 
recovering means (442) and for reading said first 
print job from said print job pool (54) corresponding 
to a print job on which said print failure occurred, 
thereby controlling reprinting of said document. 

5. The printing system according to claim 4, wherein 
said print job pool (54) is adapted to hold said first 
print job at least untl printing of said document is 
completed. 

6. The printing system according to claim 4, wherein 
said first print job is provided with an identifier by 
which said print job on which said print fallurei oc- 
curred is identified. 

7. The printing system according to claim 4, wherein 

said failure detecting means (523, 533) has 
an acquiring means for acquiring a page of the print 
job on which said print failure occurred, 

said failure notifying means (541) is adapted 
to perfomn said notification including Information 
about said page on which said print failure occurred, 
and 

said failure reporting means (441 ) is adapted 
to report said page on which said print failure oc- 
curred to said user. 

8. The printing system according to claim 7, wherein 

said failure recovery request Includes a spec- 
ified range of a document for reprinting given by 
said user. 

said reprinting means includes a means for 



extracting tiie document of the range specified by 
said specification from said first print job read from 
said print job pool (54), generating a third print job 
having said standard document file format com- 

5 posed of said extracted document, and outputting 
said third print job to said job converting means (503 
to 505), and 

said job converting means is adapted to con- 
vert said third print job received from said reprinting 

10 means Into a print job having a format correspond- 
ing to said printer (17, 18a, 18b, 19) and output the 
converted print Job to said printer control means 
(520, 530) to perform said reprinting under the con- 
trol of said printer control means. 

15 

9. The printing system according to claim 7, wherein 

said failure recovering request includes a 
specified range of a document to be reprinted given 
by said user, and 

20 said job converting means (503 to 505) is 

adapted to receive said first print job read by said 
reprinting means, perform page extraction from 
said first print job received into a print job having 
said standard document format composed of the 

25 document of the range specified in the range spec- 
ification, output tiie page-extracted print job to said 
printer control means (520, 530), and perform said 
reprinting under the control of said printer control 
means. 

30 

10. The printing system according to claim 4, wherein 

said failure recovery request is given by said 
user and includes specification of a second printer 
different from the printer on which said print failure 

35 occurred, 

said job converting means (503 to 505) is 
adapted to convert said first print job read by said 
reprinting means into a print job having a format cor- 
responding to said second printer, and output the 

40 converted print job to said printer control means 
(520, 530), and said printer control means (520, 
530) is adapted to control the reprinting of said con- 
verted print job. 

45 11. The printing system according to claim 2, wherein 
said print server (15, 16) has an Interrupt print exe- 
cuting means (542) for receiving a tiiird print job 
having said standard document format during print- 
ing said document based on said first print job, sus- 

50 pending the printing based on said first print job in 
execution and executing printing based on said 
third print job, and, after the printing based on said 
third print job, resuming the printing based on said 
first print job. 

55 

12. The printing system according to claim 11, wherein 
said Interrupt print executing means (542), before 
resuming the printing based on said first print job, 
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generates a print job composed of a page not print- 
ed because of the suspension in said first print job 
and resumes printing based on the generated print 
job. 

13. The printing system according to claim 1, wherein 
said temiinai device (11, 12, 13) has a job assort- 
ment and distribution means (408) for dividing said 
first print job into a plurality of partial jobs, each of 
said plurality of partial jobs being a print page, 
based on specification by said user, relating each 
of said plurality of partial jobs to a printer (17, 18a, 
18b, 19) for performing printing based on each of 
said plurality of partial jobs, and transferring each 

of said plurality of partial jobs to a print server (15, 15 
16) that controls the related printer. 

14. The printing system according to claim 1 , wherein 
said printer server (15, 16) has a division criterion 

for one document, a definition file for relating each 20 
of partial documents obtained by dividing said one 
document by said division criterion to a printer (17, 
18a, 18b, 19) for printing the partial document, and 
a job assortment executing means (408) for dividing 
said first print job into a plurality of partial jobs ac- 25 
cording to definition information contained in said 
definition file, relating each of said plurality of partial 
jobs to a printer (17, 18a, 18b, 19) for performing 
printing based on each of said plurality of partial 
jobs, and redistributing said plurality of partial jobs 30 
to a print server (1 5, 1 6) controlling.the related print- 
er. 

15. The printing system according to claim 1, wherein 
said print server (1 5, 1 6) has a document file queue 35 
(502) for accumulating print jobs having said stand- 
ard document format transferred from said terminal 

device (11, 12, 13). 

16. The printing system according to claim 15, wherein 40 

said terminal device (11, 12, 13) has a job 
search request means (434) for requesting as in- 
structed by a user to retrieve any of the print jobs 
accumulated In said document file queue (502), and 

said print server (15, 16) has a job search 45 
transmitting means (510) for retrieving the print job 
from said document file queue (502) requested from 
said Job search request means (434) and transfers 
the retrieved print Job to said terminal device (11, 
12, 13). 50 

17. The printing system according to claim 16, wherein 
said terminal device (11, 12, 13) has a job display 
and edit means (407) for displaying contents of the 
print job received from said print server ( 1 5, 1 6) and 55 
editing said print job according to an instruction by 
said user and an edited job transmitting means 
(433) for retransferring the print job edited by said 



job display and edit means (407) to said print server 
(15, 16), 



Patentansprtiche 

1. Drucksystem mit wenigstens einem Drucker (17, 
18a, 18b, 19), einem Druckserver (15, 16) zum 
Steuern des wenigstens einen Druckers und einem 
Endgerat(11, 12, 13), umden Druckserver (15, 16) 
zum Drucken von Dokumentdaten durch den Druk- 
ker zu veranlassen, wobel 

das Endgerat (11, 12, 13) ein Anwendungs- 
programm (400) zum Erzeugen eines durch den 
Drucker (17, 18a, 18b, 19) zu druckenden Doku- 
ments, eine Auftragserzeugungseinrichtung (401) 
zum Empfangen eines von dem Anwendungspro- 
gramm ausgegebenen Druckauftrags, um auf 
Grundlage des von dem Anwendungsprogramm 
(400) erzeugten Dokuments einen ersten Druckauf- 
tfag in systemeinheitiichem Standarddokutnentfor- 
mat unabhangig von einem Druckertypus zu erzeu- 
gen, und eine Auftragsubermittlungseinrichtung 
zum Ubertragen des ersten Druckauftrags an den 
Drucksen^er(15, 16) aufweist, und 

der Druckserver (15, 16) eine Empfangsein- 
rlchtung, fur ubertragene Auftrage zum Empfangen 
des ersten Druckauftrags, eine Auftragskonvertle- 
rungseinrichtung (503 bis 505) zum Konvertieren 
des ersten Druckauftrags in einen zweiten Druck- 
auftrags in einem Forniat, das dem Drucker (17, 
18a, 18b, 19) entspricht, durch den das Dokument 
zu drucken ist, und eine Druckersteuerungseinrich- 
tung (520, 530) zum Drucken des Dokuments ge- 
md&dem zweiten Druckauftrag aufweist, wobei der 
Druckserver(15, 16)einen Druckaufkr^ge-Pool (54) 
zum temporaren Zuriickhalten des ersten Druck- 
auftrags aufweist 

2. Drucksystem nach Anspruch 1 , wobei d ie Auftrags- 
konvertjerungselnrichtung (503) dazu ausgelegt ist, 
den ersten Druckauftrag in dem Druckauftrage- 
Pool (54) zu spelchern, bevor der zwelte Druckauf- 
trag an die Druckersteuerungseinrichtung (520, 
530) ausgegeben wlrd. 

3. Dructeystem nach Anspruch 2, wobei 

der Druckserver (15, 16) eine Fehlererfas- 
sungseinrichtung (523, 533) zum Erfassen eines 
Druckfehlers in dem Drukker(17, 18a, 18b, 19)und 
eine FehlermitteilungseinrichturYg (541) zum Mittei- 
len des Druckfehlers an das Endger3t (11, 12, 13) 
aufweist, und 

das Endgerat (11, 12, 13)eineFehlerberichts- 
einrichtung (441) zum Empfangen einer MIttellung 
Qt>erden Druckfehlervon der Fehlermitteilungsein- 
richtung (541), um den Druckfehler einem Benutzer 
zu berichten, und eine Druckwiederherstelleinrich- 
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tung (442), um den Druckserver (15, 16) zum Be- 
heben des Dmckfehlers zu veranlassen, aufweist. 

4. Drucksystem nach Anspmch 3, wobei der Druck- 
server (15, 16) eine Einrichtung zum emeuten 
Drucken aufweist, um den Fehlerbehebungsbefehl 
von der Druckwiederherstelleinriehtung (442) zu 
empfangen, und den ersten Druckauftrag von dem 
Druckauftrage-Pool (54) zu lesen, der einem Druck- 
auftrag entspricht, bei dem der Druckfehler aufge- 
treten ist, wodurch das erneute Drucken dieses Do- 
kuments gesteuert wird. 

5. Drucksystem nach Anspruch 4, wobei der Druck- 
auftr3ge-Pooi (54) dazu ausgelegt ist, den ersten 
Druckauftrag wenigstens so lange zurQckzulialten, 
bis das Drucken des Dokuments atygesctilossen ist. 

6* Drucksystem nach Anspruch 4, wobei der erste 
Daickauftrag mit einer Kennung versehen ist, durch 
die der Druckauftrag, bei dem der Druckfehler auf- 
getreten ist, identifiziert wird. 

7. Drucksystem nach Anspruch 4, wobei 

die Fehlererfassungseinrichtung (523, 533) 
eine BeschafFungsetnrichtung zum Beschaffen ei- 
ner Seite des Druckauftrags aufweist, bei der der 
Druckfehler aufgetreten ist, 

die Fehlermitteilungsefnrichtung (541) dazu 
ausgelegt ist die Mitteilung unter Einbeziehung von 
Information Ober die Seite^ bei der der Druckfehler 
aufgetreten ist, durchzufQhren, und 

die Fehlerberichtseinrichtung (441) dazu aus- 
gelegt ist, die Seite, bei der Druckfehler aufgetreten 
ist, an den Benutzer zu berichten. 

8. Drucksystem nach Anspruch 7, wobei 

der Fehlerbehebungsbefehl einen durch den 
Benutzer spezifizierten Bereich eines Dokuments 
zum emeuten Drucken einschlieBt, 

die Einrichtung zum emeuten Drucken eine 
Einrichtung aufweist, um das Dokument des durch 
die Spezifikatjon vorgegebenen Bereichs aus dem 
ersten Druckauftrag zu extrahieren, der aus dem 
Druckauftrage-Pool (54) gelesen wurde, einen drit- 
ten Druckauftrag in dem Standarddokumentdatei- 
fomnat zu erzeugen, der aus dem extrahierten Do- 
kument besteht, und den dritten Druckauftrag an 
die Auftragskonvertierungseinrichtung (503 bis 
505) auszugeben, und 

die Auftragskonvertiemngseinrichtung dazu 
ausgelegt ist, den dritten Druckauftrag, der von der 
Einrichtung zum emeuten Drucken empfangen 
wurde, in einen Druckauftrag zu konvertieren, der 
eindem Drucker(17, 18a, 18b, 19) entsprechendes 
Format aufweist, und den konvertierten Druckauf- 
trag an die Druckersteuerungseinnchtung (520, 
530) auszuget}en, um das emeute Drucken unter 



der Steuerung der Dmckersteuerungseinrichtung 
durchzufuhren. 

9. Drucksystem nach Anspruch 7, wol}ei 

5 der Fehierbehebizngsbefehl einen durch den 

Benutzer spezifizierten Bereich eines Dokuments 
zum emeuten Drucken einschlleBt, und 

die Befehlskondertierungseinrichtung (503 
bis 505) dazu ausgelegt ist, den ersten Druckbe- 

10 fehl, der von der Einrichtung zum emeuten Drucken 
gelesen wurde, zu empfangen, eine Seitenextrakti- 
on aus dem ersten empfangenen Druckauftrag in 
einen Druckauftrag im Standarddokumentformat 
durchzufOhren, das aus dem Dokument des in der 

15 Bereichsspezifikation spezifizierten Bereich be- 
steht, den seitenextrahierten Druckauftrag an die 
Druckersteuerungseinnchtung (520, 530) auszuge- 
ben und das emeute Drucken unter der Steuerung 
der Druckersteuerungseinrichtung durchzufOhren. 

20 

10. Drucksystem nach Anspruch 4, wobei 

der Fehlerbehebungsbefehl durch den Benut- 
zer gegeben wird und eine Spezifikation eines zwel- 
ten Druckers einschlleRt, der von dem Drucker, auf 
25 dem der Druckfehler aufgetreten ist, verschieden 
ist, 

die Auftragskonvertierungseinrichtung (503 
bis 505) dazu ausgelegt ist, den ersten Druckauf- 
trag, der von der Einrichtung zum emeuten Drucken 
30 gelesen wurde, in einen Druckauftrag in einem dem 
zweiten Drucker entsprechenden Fonnat zu kon- 
vertieren und den konvertierten, Druckauftrag an 
die Druckersteuerungseinrichtung (520, 530) aus- 
zugeben, und 

35 die Druckersteuerungseinrichtung (520, 530) 

dazu ausgelegt ist, das emeute Drucken des kon- 
vertierten Druckauftrags zu steuem. 

11. Drucksystem nach Anspruch 2, wobei der Druck- 
40 server (15, 16) eine Druckunterbrechungs-Ausfuh- 

rungseinrichtung (542) aufweist, um einen dritten 
Druckauftrag in dem Standarddokumentformat 
wahrend des Druckens des Dokuments auf Grund- 
lage des ersten Druckauftrags zu empfangen, das 

45 Drucken auf Grundlage des ersten Druckauftrags 
wahrend der AusfQhrung auszusefzen sowie das 
Drucken auf Grundlage des dritten Druckauftrags 
auszufOhren, und das Drucken auf Grundlage des 
ersten Druckauftrags nach dem Drucken auf 

50 Grundlage des dritten Druckauftrags wjeder aufzu- 
nehmen. 

12. Drucksystem nach Anspruch 11, wobei die Druck- 
unterbrechungs-Ausfuhrungseinrichtung (542) vor 

55 Wiederaufnahme des Druckens auf Grundlage des 
ersten Dnickauftrags einen Druckauftrag erzeugt, 
der aus einer Seite besteht, die wegen der Ausset- 
zung in dem ersten Druckauftrag nicht gedruckt 
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wurde, und das Drucken auf Grundlage des erzeug- 
teri Druckauftrags wieder aufnimmt. 

1 3. Drucksystem nach Anspruch 1 , wobei das Endgerat 
(11, 12, 13) eine Auftragsortierungs- und Vertei- 
lungseinrichtung (408) aufweist, um den ersten 
Druckauftragin mehrereTeilauftrage zu unterteilen, 
die jeweils in einer Druckseite auf Grundlage einer 
Benutzerspezifikation bestehen, jeden der mehre- 
ren Teilauflrage einem Drucker (17, 18a, 18b, 19) 
zum Durchfuhren des Dmckens auf Grundlage je- 
des der mehreren Tellauftrage zuzuordnen, und je- 
den der mehreren Tellauftrage an einen Druckser- 
ver (15, 16) zu Qbertragen, der den zugeordneten 
Drucker steuert 

14. Drucksystem nach Anspruch 1, wobei der Druck- 
server (15, 16) ein Unterteilungskriterium fur ein 
Dokument, eine Definitionsdatei zum Zuordnen je- 
des der Teildokumente. die durch das Unterteilen 
des eInen Dokuments mit dem Unterteilungskriteri- 
um erhalten wurden, an einen Drucker (17, 18a, 
18b, 19), um das Teildokument zu drucken, und ei- 
ne Auftragssortier-Ausfuhreinrichtung (408) auf- 
weist, um den ersten Druckauftrag in mehrere Teil- 
auftrSge gemall in der Definitionsdatei enthaltener 
Definitionsinformationen zu unterteilen, jeden der 
mehreren Tellauftrage einem Drucker (17, 18a, 
18b, 19) zuzuordnen, um das Drucken auf Grund- 
lage jedes der mehreren Teilauftrage durchzufUh- 
ren, und die mehreren Tellauftrage an einen den zu- 
geordneten Drucker steuemden Druckserver (15, 
16) neu zu verteilen. 

15. Drucksystem nach Anspruch 1, wobei der Druck- 
server (15, 16) eine Dokumentdateiwarteschlange 
(502) zum Sammein von Druckauftragen in dem 
Standarddokumentformat aufweist, die von dem 
Endgerat (11, 12, 13) Qbertragen wurden. 

16. Drucksystem nach Anspruch 15, wobei 

das Endgerat (11, 12, 13) eine Auftragssu- 
che-Befehlseinrichtung (434) aufweist, um gemali 
einem Benutzerbefehl einen beliebigen der in der 
Dokumentdateiwarteschlange (502) angesammel- 
ten Druckbefehle aufzufinden, und 

der Druckserver (15, 16) eine Befehlsstiche- 
Obertragungseinrichtung (510) aufweist, um den 
Druckauftrag in der Dokumentdateiwarteschlange 
(502) aufzufinden, der von der Auftragssuche-Be- 
fehlseinrichtung (434) gefordert wind, und den auf- 
gefundenen Druckauftrag an das Endgerat (11, 12, 
1 3) ubertragt. 

17. Drucksystem nach Anspruch 16, wobei das Endge- 
rat (11 , 12, 13) eine Befehlsanzeige- und Editierein- 
richtung (407), um Inhalte des von dem Druckser- 
ver (15, 16) empfangenen Druckauftrags anzuzel- 



gen und den Druckauftrag gemali einem Benutzer- 
befehl zu editieren, und eine Einrichtung zum Qber- 
tragen eines editlerten Auftrags (433), um den 
durch die Auftragsanzeige- und Editlereinrichtung 
5 (407) editlerten Druckauftrag emeut an den Druck- 
server (15, 16) zu Qbertragen, aufweist. 



1. Systeme d'impression comportant au molns une 
imprimante (17, 18a, 18b, 19), un serveur d'impres- 
sion (15, 16) pour commander ladite au moins une 
Imprimante, et un dispositif terminal (11, 12, 13) 

15 pour demander audit serveur d'impression (15, 16) 
d'imprlmer des donn^es de document par ladite im- 
primante^ dans lequel : 

ledit dispositif terminal (11, 12, 13) a un pro- 
20 gramme d'appJication (400) pour generer un 

document a imprimer par ladite imprimante (1 7, 
18a, 18b, 19), des moyens de generation de ta- 
che (401) pour recevoir une demande d'im- 
pression envoy^e par ledit programme d'appli- 
25 cation pourgendner, suria base dudit document 

g^nerS par ledit programme d'appllcation 
(400), une premiere tache d'impression ayant 
un format de document standard commun au 
systeme independant d'un type de ladite impri- 
30 mante, et des moyens de transmission de ta- 

che pour transferer ladite premiere tdche d*lm- 
pression vers ledit serveur dimpression (15, 
16), et 

ledit serveur d'impression (15, 16) a des 
35 moyens de reception de tache transferee pour 

recevoir ladite premiere tSche d'impression, 
des moyens de conversion de tache (503 a 
506) pour convertir ladite premiere tSche d'im- 
pression en une deuxieme tache d'impression 
40 ayant un fomiat correspondant a ladite Impri- 

mante (17, 18a, 18b, 19) parlaquelle ledit do- 
cument doit fitre Imprime, et des moyens de 
commande d'imprimante (520, 530) pour impri- 
mer ledit document conformement a ladite 
45 deuxieme tache d'impression, dans lequel ledit 

serveur d'impression (15, 16) a un concentra- 
teur de taches d'impression (54) pour tempo- 
rairement maintenir ladite premiere tache d'im- 
pression. 

50 

2. Systeme d'impression selon la revendication 1, 
dans lequel 

lesdits moyens de conversion de tache (503) 
sont adaptes pour memoriser ladite premiere tache 
55 d'impression dans ledit concentrateur de taches 
d'impression (54) avant de dellvrer en sortie ladite 
deuxieme tache d'impression auxdits moyens de 
commande d'imprimante (520, 530). 
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3. Systeme d'impresslon selon la revendication 2, 
dans lequel 

ledit serveur d'impression (15, 16) a des 
moyens de detection de defaillance (523, 533) pour 
detecter una defaillance d'impression sur ladite im- 5 
primante (17, 18a, 18b, 19) etdes moyens de noti- 
fication de defaillance (541) pour notifier audit dis- 
posltif terminal (11, 12, 13) ladite defaillance d*im- 
pression, et 

ledit dispositif terminal (11, 12, 13) a des 
moyens de signalisation de defaillance (441 ) pour 
recevoir une notification de ladite defaillance d'im- 
pression a partir desdits moyens de notification de 
defaillance (541) pour signaler ladite defaillance 
d'impression a un utilisateur, et des moyens de re- 
tabllssement d'impression (442) pour demander 
audit serveur d'impression (15, 16) de retabllr ladite 
defaillance d'impression. 

4. Systeme d'impression selon la revendication 3, 
dans lequel led It serveur d'impression (15, 16) a des 
moyens de reimpression pour recevoir la demande 
de retabllssement de defaillance depuis lesdits 
moyens de retabJissement d'impression (442) et 
pour lire ladite premiere tache d'impression d partir 
dudit concentrateur de taches d'impression (54) 
correspondant a une taclie d'impression sur laquel- 
le est apparue ladite defaillance d'impression, com- 
mandant ainsi la reimpression dudit document. 

5. Systeme d'impression selon la revendication 4, 

dans lequel ledit concentrateur de taches d'impres- 
sion (54) est adapte pour maintenir ladite premiere 
tache d'impression au moins Jusqu'a ce que I'lm- 
pression dudit document soit achevee. 

6. Systeme d'impression selon la revendication 4, 
dans lequel ladite premiere tdche d'impression est 
munie d'un identiflcateur par lequel ladite premiere 
tiche d'impression sur laquelle est apparue ladite 
defaillance d'impression est identifi^e. 

7. Systeme d'impression selon la revendication 4, 
dans lequel 

lesdits moyens de detection de defaillance 
(523, 533) ont des moyens d'acquisition pour ac- 
querir une page de la tache d'impression sur laquel- 
le est apparue ladite defaillance d'impression, 

lesdits moyens de notification de defaillance 
(541 ) sont adaptes pour effectuer ladite notification 
en incluant des informations concernant ladite page 
sur laquelle est apparue ladite defaillance d'impres- 
sion, et 

lesdits moyens de signalisation de defaillance 
(441 ) sont adaptes pour signaler ladite page sur la- 
quelle est apparue ladite d^^itlance d'impression 
audit utilisateur. 



8. Systeme d'impression selon la revendication 7, 
dans lequel 

ladite demande de retabllssement apres de- 
faillance inclut une plage specifiee d'un document 
pour une reimpression indique par ledit utilisateur, 

lesdits moyens de reimpression incluent des 
moyens pour extra! re le document de la plage spe- 
cifiee par ladite specification a partir de ladite pre- 
miere tache d'impression lue a partir dudit concen- 
trateur de taches d'impression (54), generer une 
troisieme tache d'impression ayant ledit format de 
fichier de document standard constituee dudit do- 
cument extrait, et delivrer en sortie ladite troisieme 
tache d'impression auxdits moyens de conversion 
de tache (503 a 505), et 

lesdits moyens de conversion de tSche sont 
adaptes pour convertir ladite troisieme tache d'im- 
pression re^ue depuis lesdits moyens de reimpres- 
sion en une tache d'impression ayant un format cor- 
respondant a ladite imprimante (17, 18a, 18b, 19) 
et pour delivrer en sortie la tache d'impression con- 
vertie auxdits moyens de commande d'imprimante 
(520, 530) pour effectuer ladite reimpression sous 
la commande desdits moyens de commande d'im- 
primante. 

9. Systeme d'impression selon la revendication 7, 
dans lequel 

ladite demande de retabllssement apres de- 
faillance inclut une plage specifiee d'un document 
a relmprlmer indiqu^ par ledit utilisateur, et 

lesdits moyens de conversion de tache (503 
a 505) sont adaptes pour recevoir ladite premiere 
tache d'impression lue par lesdits moyens de reim- 
pression, effectuer une extraction de page a partir 
de ladite premiere tache d'impression regue dans 
une tache d'impression ayant ledit fomnat de docu- 
ment standard constituee du document de la plage 
specifiee dans la specification de plage, delivrer en 
sortie la tache d'impression ayant subi une extrac- 
tion de page auxdits moyens de commande d'im- 
primante (520. 530), et effectuer ladite reimpres- 
sion sous la commande desdits moyens de com- 
mande d'imprimante. 

10. Systeme d'impression selon la revendication 4, 
dans lequel 

ladite demande de retabllssement apres de- 
faillance est envoyee par ledit utilisateur et inclut 
une specification d'une deuxieme imprimante diffe- 
rente de I'imprimante sur laquelle est apparue ladite 
defaillance d'impression. 

lesdits moyens de conversion de tache (503 
a 505) sont adaptes pour convertir ladite premiere 
tache d'impression lue par lesdits moyens de reim- 
pression en une tache d'impression ayant un format 
correspondant a ladite deuxieme imprimante, et de- 
livrer en sortie la tache d'impression convertie 
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auxdits moyens de commande d'Imprimante (520, 
530), et 

lesdits moyens de commande d'imprimante 
(520, 530) sent adaptes pour commander la reim- 
pression de ladite tSche dlmpression convertie. 

11. Systeme d'impression selon la revendlcation 2, 
dans lequel ledit serveur d'impression (1 5. 16) a des 
moyens d'ex^cutlon dinterruption d'impression 
(542) pour recevoir une troisieme tache d'impres- 
sion ayant ledtt format de document standard du- 
rant rimpression dudit document sur la base de la- 
dite premiere tache d'impression, suspendre rim- 
pression sur la base de ladite premiere tdche d'im- 
pression en cours d'ex6cution et executer rimpres- 
sion sur la base de ladite troisieme tache d'impres- 
sion et, apres I'impression basee sur ladite troisie- 
me tache d'impression, reprendre I'impression sur 
la base de ladite premiere tiche d'impression. 

12. Systeme d'impression selon la revendlcation 11, 
dans lequel lesdits moyens d'execution d'interrup- 
tion d'impression (542), avant la reprise de I'impres- 
sion sur la base de ladite premiere tache d'impres- 
sion, generent une tache d'impression constituee 
d'une page non-imprimee du fait de la suspension 
de ladite premiere tache d'impression et reprennent 
I'impression sur la base de la tache d'impression 
g^ner^e. 

13. Syst6me d'impression selon la revendlcation 1, 
dans lequel ledit dispositif terminal (11, 12, 13) a 
des moyens de ctassement et de distribution de ta- 
che (408) pour diviser ladite premiere tache d'im- 
pression en une pturalite de taches partielles, cha- 
cune de ladite plurallte de tdches partielles 6tant 
une page d'impression, sur la base d'une specifica- 
tion dudit utilisateur, re Her chaque tache de ladite 
plurallte de taches partielles a une imprimante (17, 
1 8a, 1 8b, 1 9) pour effectuer I'impression sur la base 
de chacune de ladite plurallte de taches partletles, 
et transferer chacune de ladite plurallte de taches 
partielles a un serveur d'impression (15, 16) qui 
commande rimprimante associee. 

14. Systeme d'impression selon la revendlcation 1. 
dans lequel ledit serveur dlmpression (1 5, 16) a un 
critere de division d'un document, un fichier de de- 
finition pour lier chacun des documents partiels ob- 
tenus en divisant ledit document par ledit critere de 
division a une imprimante (17, 18a, 18b, 19) pogr 
imprlmer le document partiel, et des moyens d'exe- 
cution de classement de tache (408) pour diviser 
ladite premiere tache d'impression en une pluralite 
de taches partielles conformement a des informa- 
tions de definition contenues dans ledit fichier de 
definition, lier chacune de ladite pluralite de taches 
partielles a une imprimante (17, 18a, 18b, 19) pour 



effectuer rimpression sur la base de chacune de la- 
dite pluralite de taches partielles, et redistribuer la- 
dite pluralite de taches partielles a un serveur d'im- 
pression (15, 16) commandant rimprimante asso- 
5 ci6e. 

15. Systeme d'impression selon la revendlcation 1, 
dans lequel ledit sen/eur d'impression (15, 16) a 
une file d'attente de fichiers de documents (502) 

10 pour accumuler des taches d'impression ayant ledit 
format de document standard transferees ^ partir 
dudit dispositif temiinal (11. 12, 13). 

16. Systeme d'impression selon la revendlcation 15, 
15 dans lequel 

ledit dispositif terminal (11, 12, 13) a des 
moyens de demande de recherche de tache (434) 
pourdemander, lorsque ordonne par un utilisateur, 
de recuperer Tune quelconque des taches d'impres- 

20 sion accumulees dans ladite file d'attente de fichiers 
de documents (502), et 

ledit serveur d'impression (15, 16) a des 
moyens de transmission de recherche de tache 
(510) pour recuperer la tache d'impression a partir 

25 de ladite file d'attente de fichiers de document (502) 
demand^e par lesdits moyens de demande de re- 
cherche de tache (434) et transferer la tsiche d'im- 
pression recuperee audit dispositif terminal (11,12, 
13). 

30 

17. Systdme d'impression selon la revendlcation 16, 

dans lequel ledit dispositif terminal (11, 12, 13) a 
des moyens d'affichage et d'edition de tache (407) 
pour afficher le contenu de la tache d'impression re- 

35 que depuis ledit serveur d'impression (15, 16) et 
edlter ladite tdche d'impression conformement d 
une instruction dudit utilisateur et des moyens de 
transmission de tache editee (433) pour retransfe- 
rer la tache d'impression editee par lesdits moyens 

40 d'affichage et d'edition de tache (407) vers ledit ser- 
veur d'impression (15, 16). 
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